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SECTION I 


Unitep Fruit CompANy 


GENERAL OFFICES, ONE FEDERAL STREET, BOSTON, MASS, 


May 1, 1928 
Mr. V. M. Curter, President 
United Fruit Company 
Boston, Massachusetts 


Dear Sir:— 


The Annual Report of the Medical Department of the United Fruit Company 
for the fiscal year ended December 31, 1927, is herewith submitted: 

It is very gratifying to be able to report that during the past year considerable 
progress has been made in controlling the incidence of malaria. The measures 
employed, and the results obtained, are referred to at considerable length in this 
Annual Report. Malaria is our major problem, and anything that can be done 
to mitigate the morbidity resulting therefrom spells progress. 

At the beginning of 1926 the following measures were instituted, with the 
object of controlling malaria morbidity in our tropical divisions: 

(1) Efforts at short-radius sanitation about the habitations. These consisted 
of the well-known measures of destroying mosquito-breeding places, as far as 
practicable, by the filling and draining of areas containing standing water; and, 
where this was not possible, the use of Paris green after the manner recommended 
by Dr. Barber; or, in some localities, the use of oil. 

(2) Daily inspection of camps and treatment of the sick cases at an early stage 
of the disease. Inasmuch as we had determined that about 90 per cent of the 
sickness In camps was due to malaria, the administration of quinine was given 
daily to all fever cases; and when improvement did not occur within three or four 
days, the patients were referred to the hospital for further treatment. The 
women and children in the camps were similarly cared for. 

(3) Attempts to destroy the mosquitoes in and about the habitations, by in- 
secticide sprays. This measure, to be effective, necessitates close cooperation on 
the part of all intelligent units directly in charge of labor, as well as by the house- 
dwellers themselves. 
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The results of these combined efforts have been very satisfactory in all districts 
where the above measures have been thoroughly applied. The magnitude of the 
work involved, and the difficulties encountered in obtaining the full cooperation 
of all the men immediately in charge of labor units (many of whom have a very 
limited knowledge of sanitary measures or their significance), have prevented the 
full application of all these methods in all districts. 

Mosquito-breeding can be controlled in small areas by short-radius sanitation 
about habitations, and by this means the incidence of malaria can be greatly 
lessened. This has been demonstrated in many countries, and is in accordance 
with our own experience. 

Our present efforts, in addition to local sanitation for the control of mosquito- 
breeding as outlined above, are directed to the cure of human carriers by means 
of a combination treatment of plasmochin and quinine. 

A great deal of work has been done during the past year in determining the 
limits and dosage of the new drug “‘plasmochin,’’ which was discussed in last 
year’s Annual Report. The drug is particularly effective in clearing the peripheral 
blood of gametocytes, which are the adult sexual forms of malarial parasites that 
infect mosquitoes. Unfortunately, it occasionally produces toxic symptoms when 
given in large doses over a prolonged period. From two years’ experience, we 
now know its limitations fairly well, and feel confident that its use can be extended 
to the treatment of camp cases in such dosage as to be effective without causing 
serious results. This promises to be the most important discovery for malaria- 
control that has been made since the value of quinine in the cure of malaria was 
first recognized. Its importance is so great, that corsiderable space has been 
devoted in the present Annual Report, in Section II, to discussions of its use by 
different methods and dosages. 

As evidenced by the statistical data, the results of the various methods under- 
taken for malaria-control are exceedingly encouraging in all the districts where 
we have been able to obtain full cooperation in sanitary measures as well as in 
the administration of plasmochin and quinine in combination. The exhibition 
of this treatment (plasmochin and quinine) has not been in general use in all the 
divisions during the past year, and in some of them it has been used only for a 
few months. Apart from Jamaica—where the United Fruit Company does not 
operate a hospital—in 1926, 11,141 cases of all types of malaria, including the 
clinical forms, cachexia, and blackwater fever, were treated in the hospitals of 
the 8 Divisions; and in 1927, 7,986, a reduction of 28.3 per cent. During these 
years the population, in numbers, did not materially change. 

The routine work of the hospitals has been carried on in a very satisfactory 
manner, and we are glad to be able to report that no quarantinable diseases have 
developed in any of our divisions during this year, nor has any infectious disease 
assumed epidemic proportions. 


MEDICAL DEPARTMENT 19 


RESEARCH WoRK 


Following is a list of articles contributed to the Annual Report, relative to 
research work carried on in the tropical divisions during the past year: 


William H. Taliaferro, Ph.D., and Lucy Graves Taliaferro, Se.D. 
“A Precipitin Test in Malaria” 
William H. Taliaferro, Ph.D. 
“The Results of Schick Tests in Tela, Honduras”’ 
Florence A. Coventry and William H. Taliaferro, Ph.D. 
“Hypersensitiveness to Helminth Proteins” 
Eugene R. Whitmore, M.D., D.P.H., F.A.C.P. 
“Malaria Hemoglobinuria” 
M. A. Barber, Special Expert, U.S.P.H.S., W. H. W. Komp, Associate 
Sanitary Engineer, U.S.P.H.S. 
“Some Observations in the Limon and Panama Divisions of the 
United Fruit Company, with Especial Reference to Certain 
Measures for the Control of Malaria” 


We are again indebted to Sir Aldo Castellani and Dr. W. M. James, for the 
following important papers. Their world-wide reputations in their respective 
fields of investigation insure to their contributions a special interest and value 
for all who are engaged in tropical-research problems: 


Sir Aldo Castellani, M.D., F.R.C.P. 

“Further Observations on the ‘Symbiotic Fermentation Phenome- 
non.’ Its Use in-the Differentiation of Certain Micro-Organisms 
and in the Identification of Certain Carbohydrates.” 

William M. James, M.D., F.A.C.P. 

“Some Observations on Intestinal Amoebiasis Due to Infection with 
Entamoeba Histolytica”’ 

“Notes on a Microscopical Equipment for Use in the Tropics” 


The growing interest of the members of our medical staff in the scientific 
aspects of the work is evidenced by their contributions, and is very gratifying. 

Five thousand two hundred and fifty copies of the Fifteenth Annual Report 
were published and distributed, largely by request. 

The Department is grateful for the continued cooperation and support of the 
officials of the United Fruit Company. 


Respectfully, 


Wyticleec ht. 


MEDICAL DEPARTMENT GENERAL MANAGER 
17 BATTERY PLACE, NEW YORK © 


UNITED FrRuIT COMPANY 
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MepicaLt DEPARTMENT 


Papaya TREE IN Preston GARDEN 
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COMMENTS ON SOME OF THE MORE IMPORTANT DISEASES 
OCCURRING IN THE TROPICAL DIVISIONS 


PNEUMONIA 


In the tropical divisions, more deaths are caused by lobar pneumonia than by 
any other single infection. The number of deaths in the hospitals from all causes 
in 1927 was 765; 329 cases of lobar pneumonia were treated in the hospitals, and 
of these 118 died, a mortality rate of 35.8 per cent. Of the cases admitted, 5 
were from temperate zones, with 1 death, and the rest of the cases were from the 
native and negro populations. In 1926, 442 cases of lobar pneumonia were ad- 
mitted to the hospital, and of these 124 died, a mortality rate of 28 per cent. 
Although the number of cases in 1927 was smaller than in 1926, the mortality 
rate was higher. This high mortality rate can be in part accounted for by the 
following conditions, which prevail among the native and negro laborers: 

(1) Low Racial Resistance to Respiratory Diseases. — This is demonstrated 
from the autopsy findings. Rarely indeed are the lesions confined to the pul- 
“monary tissues, but meningitis, pericarditis, empyema, lung abscess, sinusitis, 
ete., are frequent complications. 3 

(2) Prevalence of Intercurrent Infections. — Among these are chiefly malaria, 
syphilis, and hookworm. As a result of these infections, supplemented by poor 
nutrition, there is a low haemoglobin average. Dr. Brosius, of the Almirante 
Hospital, determined the haemoglobin estimations as follows in 100 successive 
patients admitted to the hospital with malaria infection: 


In 15 the haemoglobin ranged between 50 and 60 
In 70 the haemoglobin ranged between 61 and 70 
In 15 the haemoglobin ranged between 71 and 85 


Dr. Clark obtained practically the same results among the Haitians and other 
negroes who were performing their daily work, but 23.5 per cent of whom were 
carrying malarial parasites in their blood. 

(3) High Percentage of Illiteracy. —As a result of this factor, there is an indif- 
ference to symptoms and physical conditions, and an advanced stage of the 
disease frequently develops before hospital treatment is sought. 

We have no specific treatment in general use. Dr. Drennan, of the Colombia 
Division, recommends mercurochrome intravenously, but in order to obtain good 
results the drug must be used at an early stage of the disease. He reports 54 
cases, with 11 deaths (20.3 per cent). Dr. de la Guardia, of the Preston Division, 
reports 57 cases, with 11 deaths (19.3 per cent). In the treatment of all of his 
cases, Dr. de la Guardia used thyroid extract and potassium-permanganate rectal 
injections after the method recommended by Herbert W. Nott, reported in the 
British Medical Journal of July 17, 1926 and referred to in the Fifteenth Annual 
Medical Report of the United Fruit Company (1926), page 104. He gave a thyroid 
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tablet—% grain—(dry, 1/10th of a gram) twice daily for a period of 2 weeks, 
and rectal injections of potassium-permanganate in the following manner: 


THE TECHNIQUE 


When this treatment is used for pneumonia aperients are avoided as far as 
possible, for fear of driving intestinal toxins into the circulatory system. The 
bowels are gradually unloaded by the permanganate injections, or small doses 
of calomel are given, when evacuation is not as complete as it should be. The 
solution used is made by adding two grains of pure potassium permanganate to 

_ one and a half pints of water, which should be comfortably hot; from three 
ounces to half a pint are used on each occasion, according to the age of the pa- 
tient. The fluid should be administered very slowly by means of a funnel and 
small tube, or by a Higginson’s syringe, and the injections repeated from two 
and one-half to four hours during the first twenty-four to thirty-six hours. The 
length of the interval between the injections depends upon what day of the 
disease the case comes under treatment, much in the same way as the dosage 
and frequency of the subcutaneous injections of serum are judged in the treat- 
ment of diphtheria. In ordinary cases, if the treatment is begun on the first or 
second day of the disease, intervals of three of four hours can be allowed; but 
when beginning on the fourth or fifth day, especially when the symptoms are 
severe, the intervals may be reduced to two and half or even two hours. One 
must be guided also by the quantities the patient is able to retain on each occa- 
sion, shorter intervals being necessary when the fluid is quickly returned. Once 
the temperature reaches normal, in adults and older children, the injections are 
reduced to two a day for three days, and once a day for three more days, when 
they can be discontinued; or they can be replaced, to the advantage of some, by 
giving the combined thyroid and manganese cachets for a week or so. But in 
infants and younger children the injections should be continued twice daily for 
at least ten days after the temperature has reached normal, as there is a tendency 
to recurrence if they are given up too early. 


That the methods of treatment employed by Drs. Drennan and de la Guardia 
merit further trial, is shown by their mortality rates when compared with those 
in the other divisions, which averaged 44 per cent. In the latter group of hospital 
cases, symptomatic treatment only was used. 


TypHorp FEVER 


Ninety-two cases of typhoid fever were treated in the hospitals, and 15 died, a 
mortality rate of 17 per cent. Of these 92 cases, 30 occurred in the Banes Divi- 
sion, and of these only 13 were employees; 25 in the Colombia Division, of whom 
19 were employees; 18 in the Tela Railroad Company Division, of whom 15 
were employees; 12 in the Preston Division, of whom 10 were employees; 4 in the 
Costa Rica Division, of whom 2 were employees; 2 non-employees in the Guate- 
mala Division; and 1 non-employee in the Panama Division. Of the 15 deaths, 
4 were among non-employees. In most of the cases, the sources of infection were 
traced, and, for the greater number, proved to be from contacts with imported 
carriers who had polluted either the food or the water supplies. In some cases, 
unquestionably the infection was conveyed by flies from unprotected dejecta. 
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In Banes—where more cases were treated in the hospital than in any other 
division—in order to prevent the disease from assuming epidemic proportions, 
typhoid vaccination was resorted to. In 1926, 5,437 vaccinations against typhoid 
were given, and 9,179 in 1927. 


PARATYPHOID FEVER 


Paratyphoid fever was noted in 16 cases, with 2 deaths. 


AMOEBIC DYSENTERY 


In 1927, 424 cases of amoebic dysentery were treated in the hospitals and 5 
died, a mortality rate of slightly more than 1 per cent. Of the cases admitted, 
89 were non-employees. In 1926, 536 cases were treated, with 17 deaths. In 
both years, most of the cases occurred in the Colombia Division—in 1926, 302; 
and in 1927, 156. The greatly decreased incidence in this division can be largely 
attributed to the improvement in the drinking-water supply. Formerly the 
laboring population obtained their supply mainly from irrigation ditches. Dur- 
ing the past 2 years, however, they have gradually been educated to the use of 
water from driven wells, which have been installed throughout the farm districts. 
The method of treatment in these cases is chiefly by emetine injections and large 
doses of bismuth subnitrate (1 or 2 teaspoonfuls), stirred in a tumbler of water, 
3 or 4 times a day. This method of treatment was first instituted in Ancon 
Hospital, and we know of no remedies which will give us as favorable results. 
That amoebic infections are of more frequent occurrence than is generally recog- 
nized, is shown by Dr. de la Guardia who states: 

FolHowing the personal advice of Dr. W. M. James, we did a routine stool- 
examination in all those cases complaining of vague gastro-intestinal symptoms 
that were admitted to the hospital or dispensary. Many of these cases were 
found positive for Amoeba histolytica infection (cystic and vegetative forms). 
They responded very promptly to emetine and bismuth treatment. In one 
case, diagnosed as chronic appendicitis by 8 physicians, an appendectomy was 
done. This girl had a sclerotic appendix, with many peri-appendicular adhe- 
sions, and the surgical indications were undoubtedly correct; but she did not 
recover completely from the symptoms. Two months after the operation, an 
examination of her stools revealed cystic and vegetative forms of Amoeba 


histolytica, and a course of emetine and bismuth treatment promptly relieved 
her symptoms. 


BaciItLuARY DyYSENTERY 


Twenty-three cases of bacillary dysentery were treated in the hospitals, with 
4 deaths; 7 of these cases were in non-employees. Dr. Menk in his Laboratory 
Report (page 254) refers to the types treated in the Banes Hospital. 


HAEMOGLOBINURIC FEVER 


One hundred and forty cases were admitted to the hospitals, and 37 died 
(26.4 per cent); 35 of the cases were among non-employees, and of these 5 died. 
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In 1926, 167 cases were treated in the hospitals, with 32 deaths. In both years, 
the greatest number of these cases occurred in the 3 divisions: Banes, Costa 
Rica, and Guatemala. The incidence in the various divisions is shown in the 
statistical data (page 326). 


Beri-BErI 


Thirty-one cases were admitted to the hospitals in 1927. Of these, 22 cases 
occurred in the Preston Division, and 5 in the Colombia Division. In 1926, 16 
were reported, and of these 15 were in the Colombia Division. In this connec- 
tion, Dr. de la Guardia makes: the following statement: 


Our attention has been directed to the incidence of this disease among Cubans, 
which had not been observed before in this division, as all our previous cases 
were confined to our Chinese laborers. We have no doubt that the critical eco- 
nomic situation which the country is going through, and which implies inade- 
quate diets (with rice the principal food, and an entire lack of green vegetables 
due to the drought), is the basic etiological factor responsible for this condition. 


Sanitary Drains in Banes Division 
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SECTION II 


_ PLASMOCHIN IN MALARIA 
O. T. Brostus, M.D., D.T.M. & H., F.A.C.P. 


United Fruit Company Hospital 
Almirante, Panama 


The symptoms and pathological manifestations in malaria (at times indefinite) 
are so varied and protean in character that they simulate many other diseases, 
depending upon the anatomical structures most affected. The personal equation 
is always an important consideration in administering treatment, of which 
quinine has always been and still is, in a measure, the drug of paramount import- 
ance. Quinine may be indeed considered almost a specific, but bizarre forms of 
the disease and untoward reactions to the drug in different individuals demand 
frequent changes in the methods of administration. 

Quinine at times produces disagreeable after-effects—weakness, dizziness, 
tinnitus aurium, deafness, ete——and patients sometimes react with most un- 
comfortable and alarming symptoms as a result of idiosyncrasies; and other 
drugs, in the form of tonics and stimulants, must be administered with it. As 
quinine appears to affect only the asexual forms of malaria, other specifics have 
constantly been sought. The arsphenamines, mercurochrome, methylene blue, 
gentian violet, stovarsol, etc., have been tried, but the results have proved dis- 
appointing. Consequently, one is skeptical in accepting new, so-called “malarial 
specifics,” and is reluctant to respond too readily with favorable reports. Plas- 
mochin, however, has been given a thorough trial during the past year in this 
as well as in other hospitals of the United Fruit Company, and can be highly 
recommended. ; 

In this report it is not our intention to refer to the history of the discovery of 
the drug, its chemistry, or pharmacology, other than to state that it is a syn- 
thetic quinolin derivative. The data concerning it are referred to in detail in 
the German and other literature on the subject, and in the Fifteenth Annual 
Report (1926) of the United Fruit Company’s Medical Department. We desire 
to record herewith as accurately as possible the observations made, relative to 
this drug, in the treatment of malaria. 

Its application is still more or less in the experimental stage, but promises well, 
in that it apparently has a definite action on the gametocytes; and this is par- 
ticularly important, since we have known for some time that the sexual forms 
of the parasite are prone to persist in the peripheral blood for a considerable 
period, in spite of thorough quinine treatment. Although clinically cured and 
the peripheral blood smears are free from ring forms, the number of gametocytes 
in the peripheral blood is appreciably increased. If, therefore, we find that in 
plasmochin we have a drug possessing a specific action against malarial gameto- 


MEDICAL DEPARTMENT Q7 


cytes, we must realize that tropical sanitation has been reinforced by an agent 
that will make the control of malaria decidedly easier. Experience has taught 
us that quinine will destroy the asexual forms of the disease, to which the symp- 
toms are mainly due; so that if plasmochin proves to have a specific action on 
the gametocytes, a combination of the two drugs is indicated. 

Plasmochin is put up in tablets of 0.02 gram each. Miihlens recommends that 
this is a safe dose, and says that 3 to 4 tablets can be given daily to the average 
adult. Gastralgic pains, headache, and cyanosis are early toxic symptoms, and 
it is claimed that quinine offsets these; wherefore there has been placed on the 
market a plasmochin-compound tablet which contains plasmochin gram 0.01 
and quinine sulphate gram 0.125. The manufacturers have now replaced the 
latter with a tablet containing plasmochin gram 0.005 and quinine sulphate 
gram 0.0625. Another type of plasmochin-compound tablet, called plasmochin 
compound “C,” containing plasmochin gram 0.01 and hydroquinine gram 0.125, 
was temporarily prepared but is not now available. Some cases in the following 
series were treated with this preparation. 

Miihlens believes that the tertian and quartan types of malaria can be satis- 
factorily treated with plasmochin alone, but recommends 2 plasmochin compound 
tablets (plasmochin gm. 0.01 and quinine sulphate gm. 0.125) 3 to 4 times a day 
for malignant-tertian or aestivo-autumnal malaria. 

Our experiences have borne out the recommendations of Miihlens that 0.06 
gram plasmochin per day alone, or combined with quinine in the form of plas- 
mochin-compound tablets, yields equally good results as larger doses. 

Manson-Bahr’s observations regarding the shrinkage of malarial spleens with 
plasmochin treatment have not been found to be constant in our cases, although 
we have frequently observed remarkable reductions in the size of this organ in 
acute cases. 

The following series of malarial cases were treated as follows: Tertian-malarial 
cases treated with plasmochin, with plasmochin compound, with large doses of 
plasmochin, and with plasmochin compound “‘C’’; aestivo-autumnal cases treated 
with plasmochin compound, with plasmochin compound in large doses, with 
plasmochin compound plus quinine, and with plasmochin compound “C.” 
Other series show aestivo-autumnal cases of malaria treated with quinine for 
three days first, and then with plasmochin compound. Series of cases treated in 
the out-patient department and in camps are also shown. 

Treatments for hookworm and round worm, as well as for syphilis Age other 
diseases, were always administered along with the treatment of malaria, since it 
has long been an established fact that malaria always responds more quickly to 
treatment if other associated conditions are simultaneously corrected. 

In handling the following series of cases, we treated them largely in accordance 
with the recommendations contained in the literature on the subject. We kept 
the cases in the hospital as long as was practicable, and during this time daily 
blood-examinations were made by the thick-film method. Often it was difficult, 
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and sometimes even impossible, to keep the patients in the hospital or even under 
observation as long as was desirable, but the excellent cooperation which the 
large majority of our patients gave in returning for blood-examinations and for 
treatment in accordance with our instructions, was gratifying. Untoward toxic 
symptoms and signs such as gastric pains and distress, cyanosis, headaches, and 
dizziness occurred not infrequently, but produced no serious permanent effects, 
and soon disappeared when the drug was discontinued. 

After the patients were discharged from the hospital, they were instructed to 
return within from 4 to 5 days for another blood-examination; then more of the 
drug was given them for treatment at home. Thus, as they came back at regular 
intervals for blood-examinations, fairly good checks could be kept on the approxi- 
mate efficiency of the drug. : 

It is believed that a complete malarial treatment with plasmochin compound 
supplemented with quinine will be cheaper in the end to cure the patient than a 
treatment with quinine alone, because so much less medication will be necessary, 
owing to the destructive action of plasmochin on the sexual forms that infect 
mosquitoes. 


Editor’s Note. — Dr. Brosius submitted for publication the individual daily 
records of 265 cases treated in the hospital by plasmochin alone or in combina- 
tion with quinine sulphate in different dosages; and also the hospital records of 
15 of these 265 cases that relapsed or developed blackwater fever. It is believed 
that the purposes of his voluminous data will be satisfactorily served if we fully 
tabulate only those cases which showed toxic symptoms, relapses, or blackwater 
fever, or which died. ° 

The same method is followed in reporting data on 120 cases treated in the out- 
patient clinic. Only the persistent cases are tabulated. 

The cases similarly treated in the different series or groups and not individu- 
ally tabulated, apparently recovered as none of them reported back for further 
treatment within the period of Dr. Brosius’ observations (approximately 8 
months). 

All of the 44 cases in Series I, below, are fully tabulated because they show 
the effects of large doses of quinine over a 3-day period in determining game- 
tocytes to the peripheral blood, whereas in most cases they were absent on the 
first examination. 

This condition did not develop, as shown in the other series, when plasmochin 
treatment with or without quinine was administered from the Ist day of admis- 
sion to the hospital. This series of cases corroborates the conclusions reached 
by Dr. H. C. Clark.! He found that short periods of treatment with quinine 
alone caused the disappearance of the clinical symptoms, and the schizonts from 
the peripheral blood; and yet, of 124 cases of aestivo-autumnal malaria cases 
treated in the hospital with 30 or more grains of quinine daily for an average 
period of 1 week, 45.9 per cent still carried crescents when discharged. Cordes? 
confirmed this observation; Whitaker® obtained similar results; and it will be 
noted that Series I bears out their findings. 

The work of Darling, Ross, Barber, and Wenyon shows that gametocytes 
developed during quinine administration are viable and infectible to mosquitoes. 
In this connection, the reader is referred to Barber and Komp’s article (see 
page 54 of the present Annual Report). 


1. See Fifteenth Annual Report (1926), Medical Department, United Fruit Company. 
2, 3. See articles by Cordes and Whitaker in the present Annual Medical Report. 
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In a small number of cases treated with plasmochin for short periods, the 
gametocytes became non-viable and non-infectible to mosquitoes. Further 
observations are necessary to confirm this important finding. A confirmation of 
it would prove conclusively the great value of plasmochin in malaria control. 


For the series of tabulated reports here presented, the following list explains 
the abbreviations, etc., that are used to indicate the drugs and the species of 
malaria treated: 

1. P., stands for plasmochin 
. P.C., plasmochin compound 
. P.C.C., plasmochin compound “C” 
. Q., quinine 
ele stertian 
Qt., quartan 
E.A., aestivo-autumnal Malaria 
D.T., double tertian 
. M., mixed infections 
. 0., means “nothing,” whether it means “no treatment” in the 
“treatment” line, or “no examination” in the “blood report’’ line. 
. +, positive blood smear 
. -, negative “ " 
. Various complications are abbreviated as: 
Syph. for syphilis 
Une. ** uncinariasis 
Asc. ** ascariasis 
Herp. Zoster Herpes Zoster 
Neph. * nephritis 
Car:\t. ** carious teeth 


Dh. itch ** Dhobie’s itch 


> CO ~2 D> Or oO 2 


— 
So 


aa 
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D. caries ** dental caries 
Ing. adenitis “ inguinal adenitis 
Gon. * gonorrhoea 

Ing. hernia “ inguinal hernia 


14. Ch. stands for chenopodium treatment for uncinariasis and ascari- 
asis given during the various plasmochin courses. 

15. Other abbreviations and symbols scarcely need explanation, as Op. 
for operation and 914 for intravenous neosalvarsan. 

16. (1) over the sex indicates Ist-class patient—and usually means 
white race. 

Along with each case of the tabulated series three lines are shown. The top 
line gives, in the metric system, the dose per day of the plasmochin administered. 
The second line indicates the dose per day, also in the metric system, of the 
quinine given. It is understood that these doses are divided into three portions 
given morning, noon, and night. A zero means that no drug was given. The 
third line indicates the result of the blood-smear examination, whether + positive 
or — negative; and 0 means “‘none made.” 
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Series A.— This comprised 60 cases treated in the hospital. On the first 
examination tertian malarial parasites were found in all of them and aestivo- 
autumnal parasites also in a small number. Unquestionably more of them 
had an aestivo-autumnal infection also than were at first recorded, as is shown 
by the cases that relapsed or developed blackwater fever. Plasmochin only, 
.06 gram daily, was given to most of the cases. In a few, as shown in those 
tabulated, supplemental quinine in small doses was also added. In the 60 cases 
the bloods became negative, as follows: 1 on the 2nd day, 3 on the 3rd day, 
30 on the 4th day, 20 on the 5th day, 5 on the 6th day, and 1 on the 7th day. 
All the cases in this series that developed toxic symptoms or blackwater fever, 
as well as those that relapsed, and the dates of relapses, are tabulated. Some 
of the cases recorded as relapses in this and the other series also may have been 
reinfections, as the intervals between the last day of treatment and the day of 
relapse were long in some of the cases, and the patients had returned to the 
same infected areas where they had originally contracted malaria. Three cases 
in this series developed blackwater fever. 


Series B. — In this series of 18 cases of tertian malaria, treated with larger 
doses of plasmochin, the results did not materially differ from those in Series 
A. The blood of 1 case became negative on the 2nd day, 6 on the 4th day, 6 
on the 5th day, 2 on the 6th day, 1 on the 7th day, 1 on the 8th day, and 1 on 
the 10th day. In this series there were 5 relapses, one of which developed 
blackwater fever. 

The inference can be drawn from a study of the cases in Series A and B, that 
plasmochin without quinine does not prevent relapse, nor the development of 
blackwater fever. In the whole series of 385 cases treated in the hospital and 
the out-patient clinic, 5 cases of blackwater fever were observed; and of these, 
4 occurred in Series A and B. The other case was admitted to the hospital 
with this condition already developed. Though larger doses of plasmochin 
were used in the treatment of the cases in Series B than in Series A, no better 
results were observed. 


Series C. — In this series, 25 tertian cases were treated daily with plasmochin 
0.06 gram and quinine sulphate 1 gram. Only 2 cases are tabulated. The 
others recovered uneventfully, with no untoward symptoms. In 1 case the blood 
was positive on the 16th day after several negative examinations, and the other 
case died on the day of admission. The autopsy findings, as reported by Dr. 
F. B. Mallory, were as follows: 

Lung. — Congested; fairly numerous lymphocytes and some phagocytic 
endothelial leukocytes in the vessels. Small amount of exudate in air sacs; 
fibrin, polymorphonuclear and endothelial leukocytes and lymphocytes. 


Spleen. — Congested, foci of necrosis with much fibrin formation; also of sclero- 
sis, with pigmentation (hemosiderin)and calcification of necrotic elastic tissue. 
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Moderate infiltration with lymphocytes and plasma cells. Malarial pigment 
present in small amount. Liver. — Congested; liver cells compressed, many of 
the nuclei vacuolated (glycogen). Small granules of brown (malarial) pigment 
in some of the endothelial cells lining the sinusoids. Fairly numerous lympho- 
cytes in blood stream. Pancreas. — Negative. Kidney. — Slight brownish 
(hemosiderin) pigmentation of some of the renal cells in convoluted tubules. 
Lymph Node. — Enlarged; pigmented with hemosiderin in places. Sinuses di- 
lated; contain phagocytic endothelial leukocytes and plasma cells. Adrenal. — 
Negative. Thymus.— Negative. Microscopic Diagnosis.— (1) Pneumonia 
(very slight); (2) Malaria with necrosis, sclerosis, and pigmentation of spleen. 


In this series the bloods of 8 cases became negative on the 5th day, 15 on 
the 6th day, and 1 on the 7th day. As can be observed, this method of treat- 
ment gave better results than that of either Series A or Series B. 


Series D. —This series of 40 cases of aestivo-autumnal malaria was treated 
with plasmochin .06 gram and quinine sulphate .75 gram daily. Seven cases 
that showed interesting features are tabulated, and the notes are self-explana- 
tory. The bloods of the 40 cases became negative as follows: 1 on the 3rd day, 
22 on the 4th day, 9 on the 5th day, 4 on the 6th day, 2 on the 7th day, 1 on 
the 8th day, and 1 on the 9th day. 


Series E. — In this series of 28 cases of aestivo-autumnal malaria that received 
.06 gram of plasmochin and 0.1 gram of quinine sulphate daily, 2 cases are 
tabulated. There was one death, with the following post-mortem report by 
Dr. Mallory: 


Heart. — Negative. Lung. — Somewhat compressed; endothelial leukocytes 
and plasma cells in walls, in places. Moderate pigmentation. <A few air sacs are 
filled with blood. Spleen.— Congested. Small amount of malarial pigment 
present. Lymph nodules and blood vessels negative. Blood sinuses contain 
numerous phagocytic endothelial leukocytes filled with red-blood corpuscles and 
other leukocytes. Occasional mitosis in endothelial leukocytes. Some infiltra- 
tion with lymphocytes. Several focal lesions present, about size of miliary 
tubercules, composed of endothelial and polymorphonuclear leukocytes. 
Inver. — Great numbers of phagocytic endothelial Jeukocytes in blood sinuses. 
Inclusions consist of red-blood corpuscles, lymphocytes, and polymorphonuclear 
and endothelial leukocytes. A few mitoses found. Several focal] lesions present, 
composed of endothelial and polymorphonuclear leukocytes and fibrin. Con- 
siderable inflammatory reaction in portal areas with polymorphonuclear and 
endothelial leukocytes in some of the bile ducts. A little malarial pigment 
present in some of the endothelial leukocytes. Adrenal. — Slight focal infiltra- 
tion with lymphocytes. Cerebrum. — Negative. Microscopic Diagnosis. — (1) 
Malarial infection; (2) Early lesions of typhoid fever. The lesions in the spleen 
and liver are characteristic. 


In this series the blood became negative as follows: 4 on the 4th day, 14 on 
the 5th day, 8 on the 6th day, and 1 on the 7th day. 


Serves F. — This series of 20 cases of aestivo-autumnal malaria was treated 
daily with plasmochin .08 gram and quinine sulphate 1 gram; 4 cases are tabu- 
lated (1 died); the others recovered uneventfully. The bloods became negative 
as follows: 4 on the 4th day, 7 on the 5th day, 5 on the 6th day, 3 on the 7th 
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day. The other case died on the 5th day, and post-mortem findings were as 
follows: 
Body. — Emaciated. Heart.— Apparently normal. Lungs. — Adhesions to 
apices and to pericardium. Liver. — Left lobe hob-nailed. Spleen. — Enlarged 


to about one-half the size of the liver; capsule thickened and some adhesions. 
(No microscopic examination.) 


Series G. — In this series 11 cases of aestivo-autumnal malaria were treated 
with plasmochin C; and 2 cases are tabulated, with explanatory notes. 


Series H. — In this series 13 cases of tertian malaria were treated with plas- 
mochin C, and one interesting case is tabulated. As plasmochin C is not mar- 
keted, and as the clinical results with its use do not materially differ from those 
obtained with the other plasmochin-compound preparations no further remarks 
on Series G and H are indicated. 


Series I. — In this series, all of the 44 cases are fully tabulated, and there- 
fore self-explanatory. It will be noted that 1 case died before the blood became 
negative, and another was discharged before a negative result was obtained. 
The case that died was 86 years of age, and an autopsy was not permitted. 
He had no toxic symptoms from plasmochin, and this drug apparently had no 
bearing on the cause of death. The clinical diagnosis was: 

(1) Myocarditis, (2) Arterio-sclerosis, (3) Chronic nephritis, (interstitial), 
(4) Hypertrophied prostate, (5) Aestivo-autumnal malaria, (6) Retention of 
urine, (7) Uncinariasis, (8) Anaemia, (9) Senility. 

In this series of cases there were no relapses and no cases of haemoglobinuria. 
It is quite evident that this method of treatment is not as efficient as that 
wherein the plasmochin is administered along with quinine from the beginning. 


Series J.* — This series records 1 case only, admitted with blackwater fever. 
He also had a Clonorchiosis-sinensis infestation. He received .06 gram plas- 
mochin for 7 successive days, then chenopodium treatment on the 8th day. 
The same dosage of plasmochin was given for 4 days subsequently, and he made 
an uneventful recovery. ‘This case shows that plasmochin can be safely given 
to patients suffering from blackwater fever. 


Serves K.* — This series consists of 5 cases treated in the out-patient clinic. 
The method of treatment was similar to that given in series M, 20 cases of which 
are tabulated. The bloods of 4 of the cases became negative within from 2 
to 4 days. One of the cases had a severe mixed infection, refused hospital treat- 
ment, and died of pernicious malaria on the 5th day after he was first seen. 
He had taken treatment for 2 days only, and autopsy was not permitted. 


Series L.* — This series records the 2nd admissions of 15 cases that relapsed. 
They all made uneventful recoveries after the 2nd course of treatment, and 
there is nothing special to note. 


* Because of the nature of Series J, K, and L, it was not considered necessary to present them in tabular form. 
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Series M. — This series consists of 120 cases treated in the out-patient clinic. 
Twenty of the cases are fully tabulated; these are the only cases in the series 
whose bloods continued positive after the first examination. The bloods of 
the other 100 cases in the series remained permanently negative on subsequent 
examinations. Many of the cases were school children, and the dosage was 
modified according to their ages and weights. The tabulated series shows the 
dosage of plasmochin and quinine given, and it will be noted that 11 of the 20 
cases were aged 12 years or under, and with these the dosage was small; 3 of the 
adults received daily only 0.04 gram instead of 0.06 gram. The patients were 
given the medicine to take home with them, and they took it for 4 days each 
week, for 4 consecutive weeks. A thick-film blood smear of each patient was 
examined at the end of each week. 

At the end of the Ist week—i.e., after a 4-days treatment followed by a 3-day 
interval, 18 out of 115 cases (15.6%) who returned for examination were still 
positive. At the end of the 2nd week, 5 out of the 106 cases (4.7%) who re- 
turned for examination were still positive. At the end of the 3rd week, 92 
cases returned for examination and only 1 was positive. During the 4th week 
of treatment, United Fruit Company Pink Tonic Tablets were administered. 
These are a modification of the Aiken’s Tonic Tablet; each contains 2 grains 
of quinine. Of the 70 cases that returned for a 4th thick-film blood-examination, 
none was found to be positive. 

The smears were very carefully examined, but as only 1 film was examined 
after each course of treatment, with a subsequent lapse of 3 days, it is quite 
probable that 1 or 2 more daily examinations would have increased our number 
of positive smears. 

A study of this series must be convincing that it is safe to administer plas- 
mochin with quinine in moderate dosage in the dispensary clinic, and that this 
combination is an efficient therapeutic agent. | 

That this conclusion seems justified, and that this method of treatment has 
a curative value in many cases of malaria, is demonstrated in some of the treated 
cases admitted to the hospital later with other conditions. 


In the series of 385 cases above recorded, 17 returned to the hospital for other 
conditions during the 8 months in which these observations were made. Their 
blood smears were examined daily or bi-daily and all were found to be free from 
parasites, in spite of the fact that these individuals were all more or less subject 
to reinfection in their various homes. The 17 readmitted cases, and the con- 
ditions for which they were readmitted, were the following: (1) Pyelitis; (2) 
Venereal disease; (3) Lacerated wound; (4) Abscess; (5) Tonsilitis; (6) Derma- 
titis, undertermined; (7) Obstetrical case; (8) Obstetrical case; (9) Nephritis; 
(10) Infected lacerated wound; (11) Uterine fibroids (operated sub-total hyster- 
ectomy); (12) Gastritis; (13) Epididymitis; (14) Lacerated wound; (15) Syphilis, 
uncinariasis, and scabies; (16) Syphilis and coryza; (17) Bronchitis. 
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In conclusion, I believe it is safe to recommend that plasmochin and quinine 
had best be given together for all types of malaria. As suggested in the be- 
ginning of this paper, the matter of the “personal equation” is important—some 
individuals reacting better to one drug alone, and some to another—but in the 
main I believe that the best dosage for the average adult is plasmochin gram 
0.06 and quinine gram 2 per day, divided into 3 doses for 4 or 5 days; then the 
blood should be examined during an interval of several days and treatments 
should be repeated, based on the laboratory findings. 


SUPPLEMENT 


As a further investigation regarding the efficacy of plasmochin compound, 
it was considered advisable to treat and attempt to “clean up”’ one of our nearby 
camps. One-Mile camp was the nearest, and it was selected. 

In this investigation, we were most fortunate to have the excellent coopera- 
tion of Dr. Barber and Mr. Komp (U.S.P.H.S. men), who examined thick-film 
blood smears from the 339 inhabitants of this camp and found among them 32 
positives. Mr. Komp then made a house-to-house inspection for mosquitoes, 
but no Anopheles could be found. 

I then conducted the treatments personally, going out to One-Mile three 
times a day and seeing that each person really took the medicine. With those 
individuals who appeared twice a day only for medicine, the dosage was in- 
creased. As a whole, the children received rather larger doses of plasmochin 
than Young’s rule would allow. They were under constant observation, but none 
of them showed any toxic symptoms from the drug. 

Of the 32 positives, only 30 appeared for treatment; and of these, 3 appeared 
for treatment on 1 day only. Twenty-seven out of the 32 took a complete 
course of treatment, and of these only 25 appeared on the 7th day for a blood- 
smear examination. Dr. Barber and Mr. Komp informed me that for this ex- 
amination an exceptionally large drop was examined, and more than double 
the usual amount of time was spent in examining each slide. In the examina- 
tion of this series of 25 cases, a single crescent was found in one of the films; 
96% of the cases were apparently cured in 6 treatments. 

A detailed report of 25 cases who took the full treatment and whose bloods 
were examined on the 7th day, is tabulated as Series N, herewith. 

Norte: — In this and the following tables a “‘c’”’ indicates the presence of 


ee 93 


crescents, while the ring forms are indicated by “‘o. 


SERIES N 


Type of Days Last Exam. 
Age Sex Parasite Treatment 1 2 3 4 5 6 7 
O+ 
3 M. E.A. P.C. & Q. 0.015 0.015 0.02 0.02 0.02 0.02 - 
sO oO 62 o 87 
fe) 
3 F. E.A. c . 0.015 0.01 0.005 0.01 0.005 0.01 No examina- 


25 0.3 0.12 0.8 0.175 0.3 tion 
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Type of Days Last Exam. 
Age Sex Parasite Treatment 1 2 3 4 5 6 7 
O-+ ’ 
4 M. E.A. c EeCaw Q; 0.02 0.02 0.025 0.025 0.025 0.025 - 
0.45 0.45 0.5 0.5 0.5 0.5 
c 
5 F., E.A. SF 0.025 0.025 0.03 0.03 0.03 0.03 = 
0.75 0.75 0.87 0.87 0.75 0.87 
O+ 
33 120 E.A. Ny 0.02 0.035 0.015 0.035 0.04 0.035 - 
a 1.25 0.4 A!) 1.25 1.25 
1) 
34 F. E.A. 0.04 0.04 0.045 0.04 0.045 No treat- = 
1.5 1.25 1.62 1.00 1.00 ment 
fo) 
18 F. E.A. 4 0.045 0.04 0.04 0.045 0.04 0.04 = 
1.6 1.0 1.0 1.6 1.25 1.25 
@) 
13 M. QQ. bi 0.04 0.04 0.04 0.03 0.04 0.04 = 
1.0 1.0 1.0 LOLS? 1.0 1.0 
O+ 
12 F. T: s 0.04 0.04 | 0.04 0.03 0.04 0.04 = 
1.0 1.0 1.5 125 1.0 1.0 
fe) ; 
25 ee An a 0.02 0.035 0.035 0.035 0.015 0.04 = 
0.5 0.9 0.75 0.75 0.4 125 
fo) 
11 M. dee : 0.04 0.04 0.04 0.03 0.04 0.04 = 
1.0 1.0 1.0 0.87 1.0 1.0 
fo) 
8 F. E.A. m 0.01 Notreat- 0.025 0.03 0.03 0.03 = 
0.4 ment 0.75 0.87 0.87 0.87 
(é 
234 M. E.A. 0.01 0.01 0.01 0.01 0.015 0.015 = 
0.2 0.2 0.2 0.2 0.25 0.25 
O+ 
7 M. E.A. c - 0.03 0.03 — 0.03 0.03 0.025 0.025 = 
0.87 0.87 0.87 0.87 0.75 0.75 
fo) 
7 F. K.A.c¢ « 0.03 0.03 0.03 0.03 0.035 0.03 = 
0.87 0.87 0.87 0.87 0.9 0.87 
e) 
7 M. @: & 0.03 0.02 0.02 0.025 0.02 0.025 = 
0.87 0.75 0.75 0.87 0.75 0.75 
O+ 
6 Ws E.A. ¢ 0.03 0.03 0.03 0.03 0.03 0.03 - 
0.87 0.87 0.87 0.87 0.87 0.87 
o+ 
6 F. E.A. & 0.03 0.02 0.01 0.02 0.03 0.02 No examina- 
0.5 0.75 0.4 0.75 0.87 0.75 tion 
, Cc 
5 F. E.A. & 0.02 0.02 0.03 0.02 0.03 0.03 ike 
0.75 0.75 0.87 0.75 0.87 0.87 st 
fe) 
4 F E.A * 0.02 0.02 0.02 0.025 0.02 0.025 = 
0.5 0.5 0.5 0.5 0.5 0.87 
co) 
4 F K.A. e Md 0.02 0.02 0.025 0.02 0.02 0.025 = 
0.5 0.5 0.6 0.5 0.5 0.87 
° ‘ 
9 F E.A + 0.03 0.03 0.03 0.04 0.04 0.04 = 
0.87 0.87 0.87 1.0 1.0 1.0 
te) 
2 F E.A i 0.01 0.015 0.02 0.015 0.01 0.015 = 
0.2 0.2 0.03 0.02 0.02 0.5 
O+ 
26 1 i Re a 0.02 0.25 0.045 0.03 0.03 0.04 ~ 
0.75 0.75 1.26 1.25 1.0 io 


Type of 
Age Sex Parasite 


oO 
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Treatment 


«“ 


1 


0.04 
1.75 


0.04 


1.25 


0.03 
0.87 


2 


0.04 
1.75 


0.035 
1.25 


0.03 
0.87 


Days 

4 
0.04 0.04 
1.5 15 
0.045 No treat- 
1.25 ment 
0.03 0.03 
0.87 0.87 


5 


0.04 
1.5 


0.04 
1.25 


0.03 
0.87 


0.04 
1.5 


0.045 
1.5 


0.02 
0.75 


Last aves 


In the survey no Anopheles nor anopheline breeding places were found in or 
about the camp, but on a farm situated about 144 mile away Dr. Barber found 
both A. albimanus and A. punctimacula breeding in considerable numbers. 


SERIES O 


This series consists of 41 cases found positive for malaria from Dos Canos 
Camp, out of 150 examined by Dr. Barber and Mr. Komp in one of their recent 


camp surveys. 


treatment are tabulated: 


Type of 
Age Sex Parasite 


6 M. EA. + 


rf Ni IDEAYY =: 


Sie eh. Pe Bsan 


8 M. E:A. + 


5 KF. E.A: + 


BCH) ee 


10 EF: E.A. + 


11 F. EA. + 


9 M. #£.A. ct 


8 Mi 2A ee 


12 WE © TRB owt 


Treatment 


P.C. & Q. 


3 
0.03 
0.75 

+e 
0.03 
1.0 

+c 
0.03 
1.0 


Days 
4 


0.03 
0.375 


0.03 
0.375 


0.03 
0.375 


0.08 
0.375 


0.03 
0.375 


0.03 
0.375 


Of this series, 36 cases only that took the complete course of 


Last Exam. 
Tf 


0 


13 


29 


28 


16 


16 


43 


55 


37 


16 


49 


34 


20 


23 


15 


F. 


Type of 
Parasite 


BAS 4 


E.A. 


E.A. + 


E.A. 


sh tele 


E.A. c+ 


E.A. c+ 


E.A. + 


E.A. 
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Type of Days Last Exam. 

Age Sex Parasite Treatment 1 2 3 4 5 7 

38 M. E.A. Jen Op (va (Op 0.06 0.06 0.06 0.06 0.04 0.04 0 
1.4 0.75 1.4 0.75 T25 0.5 

18 M. E.A. + - 0.06 0.06 0.06 0.06 0.04 0.04 0 
1.4 0.75 1.4 0.75 1.25 0.5 

+c = 
4 ¥. E.A. + f 0.03 0.03 0.03 0.03 0.03 0.03 0 


0.75 0.375 0.75 0.375 0.75 0.375 


12 K E.A. « 0.03 0.03 0.03 0.03 0.038 0.03 0 
1.0 0.375 1.0 0.375 1.0 0.375 
10 M. E.A. e 0.03 0.03 0.03 0.03 0.03 0.03 0 
1.0 0.375 1.0 0.375 1.0 0.375 
+0 - 


As shown above, the types were principally aestivo-autumnal, and many of 
them were heavy infections. The cases were treated in the dispensary clinic 
for 2 days with the dosage indicated, and the rest of the medication was given 
them to take at home. They returned on the 3rd day, when another blood- 
examination was made; and the results thereof indicate clearly that the patients 
took their medicine faithfully. 

After this examination the 36 patients then received their 3rd and 4th day 
treatments in the dispensary clinic, and were examined on the 5th day. Of these, 
1 alone was found to be positive, making 94°/;% apparently cured after 4 days 
of dispensary treatment. 

These 36 cases were then given 2 more days of dispensary treatment with 
plasmochin and quinine, followed by tonic tablets. 

Another series of cases was studied in order to determine the approximate 
efficiency of only half-doses of plasmochin compound. The results are shown 
in the following table, Series P, and are self-explanatory. 
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Judging from this series, which is still too small for accurate determination, 
however, it appears that the half-dosage is not sufficient for moderately severe 
and resistant cases of malaria, and that in view of the excellent results obtained, 
without serious untoward effects, with the full dosage in both our hospital and 
dispensary series of cases, this latter method of treatment is to be preferred. 


SERIES Q 


In this, the concluding series, 35 positives were found in the survey made in 
Guabito by Dr. Barber and Mr. Komp. ‘Twenty-nine of these applied for 
treatment; and after 2 days of medication with plasmochin compound, 9 were 
still positive, making 31% positive, or 69% that were apparently cured. After 
2 more days of treatment with plasmochin compound, 2 cases alone remained 
positive. Therefore, after 4 days of treatment there were 93% of the 29 cases 
apparently cured. 
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SOME OBSERVATIONS IN THE LIMON AND PANAMA DIVISIONS 
OF THE UNITED FRUIT COMPANY, WITH SPECIAL REFERENCE 
TO CERTAIN MEASURES FOR THE CONTROL OF MALARIA 


December, 1927, to February, 1928 


M. A. Barser, SpectaAL Expert 
W. H. W. Komp, AssoctaTE SANITARY ENGINEER 
U.S. Pusric HEALTH SERVICE 


A considerable portion of this work, especially the blood-parasite surveys, was 
done for the purpose of assisting Dr. Otto Brosius of Almirante Hospital, Panama 
Division, in his work on the plasmochin-quinine treatment of parasite-carriers. _ 
Dr. Brosius administered the plasmochin and quinine, and the details of the 
treatment and the results of some of the examinations of treated cases are found 
in his paper in another part of this Annual Report (see page 26). We have in- 
cluded a few of such results because they seemed to be of particular interest, or 
because they were obtained after the transmissal of Dr. Brosius’ report. 


I. MALaArRtIaA-PARASITE SURVEYS 


In Table 1, page 55, appear the results of the primary malaria-parasite sur- 
veys of certain populations. This table does not include the results of reexamina- 
tions, and the numbers represent individuals. We have grouped under Nos. 1 
to 5, inclusive (left-hand column), certain Company labor camps the population 
of which is almost wholly negro (West Indian). The other groups in this column 
include, for the most part, both Panamanians and negroes; and the Island groups, 
Nos. 11, 12 and 13, are wholly outside of the Company’s territory. These, as 
well as some other groups, are included as a part of a study of the availability of 
certain antilarval measures in the control of malaria in the Tropics. 

In Table 2, page 56, we have reassembled the cases shown in Table 1 and ar- 
ranged them according to certain age groups. 

We used thick films, Giemsa stain, for all blood preparations made in these 
surveys, occasionally employing thin films for confirmation. We examined 100 
fields as a minimum, and more often 125 to 150 fields, before declaring a specimen 
negative. The first detection of a parasite occurred so rarely above 75 fields 
that any percentage of error due to the shortening of the time of search must 
have been very small, especially since the preparations were uniformly excellent. 
We examined all the specimens ourselves. 

It appears, in Tables 1 and 2, that the children’s parasite rate is usually much 
higher than that of adults,—uniformly so if we include under “children” the 
ages 13 and 14. If, in Table 1, we group together Nos. 1 to 6, inclusive, i.e., all 
Company labor camps, we have an adult rate of 13 per cent, and for children 12 
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TABLE 1 


MatariA PARASITE SuRVEYS, PANAMA DIVISION AND VICINITY 
JANUARY-FEBRUARY, 1928 


Children 12 Years 


No. Locality and Under Adults Totals 
No. No. Per Cent No. No. Per Cent No. No. Per Cent 
Ex’d Pos. Pos. Ex’d Pos. Pos. Ex’d Pos. Pos. 
1 One-Mile Camp . 127 20 eg 280 15 Dic 407 35 8.6 
2 Pod anos... -- .41 23 56.0 62 19 30.6 103 42 40.8 
8 Base Line. ... 69 19 Dio 10. 14 18.6 144 33 22.9 
MOMs 6! Sd A 40.0 30 8 26.6 40 12 30.0 
Saviarcantas 25... a 3 42.8 26 4 15.4 33 © 21.2 


Total Company 
West Indian 
Labor Camps . 254 69 a (eed 473 60 ena gee FAs) 1Li.% 


40.0 33 Le 


6 Chiriquicito. . . 28 15. 758.6 5 2 51.5 
7 Guabito (Colored) 83 a 26.5 102 28 QT A 185 50 27.0 
8 Almirante ... 99 4 4.0 1 0 0.0 100 4 4.0 
9 Chiriqui Grande . 12 0 0.0 0 0 0.0 12 0 0.0 
10 Guabito (White) EelG 0 0.0 4 1 25.0 20 1 5.0 
11 Bocas del Toro . 148 54 36.5 31 8 25.8 190* 62 35.3 
12 Careening Cay . 47 23 48.9 35 Sr 22.9 82 Sl 37.8 
Te OlduBankseet - = 67 20 30.0 33 13 39.3 100 33 33.0 
Grand Total . . 754 207 Q7 A 684 120 17.5 1,449 aya 22.9 

* Eleven persons, ages unknown, appear in the totals only. 


years and under, 29.8 per cent. The juvenile rate is so high in some camps 
that it is probable that nearly every person suffers from malaria at some time 
before the 15th year. 

Evidently it is impossible justly to compare one group with another, or the 
rates of a given group examined at different times, without taking into account 
the proportion of children found in each survey. Where sufficient children are 
examined, it is convenient to consider their rate only in judging the amount of 
endemic malaria. 

It is seen in Table 2 that high rates persist through the 15th year. It might 
have been more in accordance with infection rates to include under “children”’ 
in Table 1 the ages up to 15; but we have adopted the more usual classification, 
and in this report the term “children”’ will include only persons of the ages 1 to 
12, inclusive. . 

Among positives the children showed parasites in larger numbers than adults. 
In 43 per cent of the children’s cases we found one or more parasites per thick- 
film field, while in adults we found only 25 per cent with such numbers. With 
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TABLE 2 


INCIDENCE OF PARASITES ACCORDING TO AGE 


Number Number Per Cent 

Age Examined Positive Positive 
1 395 3 8.6 
Q 39 4 10.2 
3 43 yA 25.6 
4 37 4 10.8 
5 48 10 20.8 
6 64 16 25.0 
7 87 28 32.2 
8 2 23 32.0 
9 63 14 22.0 
10 EE 28 SUS 
11 76 Q7 35.5 
ie 72 Q5 34.9 
‘Fotal, 1-12 Yearssae aoe fhe! 193 27.1 
13 57 17 30.0 
14 49 16 32.6 
15 Q] 9 42.9 
Total, 18-15 Vesrs= Oy ae ae 127 42 33.1 
Totals.1—15 Yearsteesmen so oe 838 235 28.0 
Men, 16 Years and Over... 279 39 14.0 
Women, 16 Years and Over . . 272 36 13.2 
Both Sexes, 16 Years and Over . 551 15 13.6 
Both Sexes, 13 Years and Over . 678 11:7 rye 


every type of parasite the children showed the higher percentage of heavier 
infections. 

The men’s parasite rate is listed (Table 2) separately from the women’s, in 
order to give a basis of comparison with rates obtained among other groups of 
West Indian negro labor. Some authors have reported that in certain parts of 
Africa malaria among negroes is almost wholly a children’s disease. Evidently 
such age incidence of the disease does not hold with negroes in Haiti or Central 
America, where the parasite rate of adults is considerable and adult negroes often 
suffer from clinical attacks of the disease. 

We found in the 327 positive cases the following types of parasite: Aestivo- 
autumnal, 79 per cent; benign tertian, 9.1 per cent; quartan, 11.9 per cent. 
There was rarely any difficulty in distinguishing tertian and quartan in the thick 
films. We detected only one or two mixed infections, although there were proba- 
bly many more present. A large proportion of the specimens showed rings only. 
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Il. RELIABILITY OF PARASITE SURVEYS AS A MEANS oF DETECTING 
PARASITE-CARRIERS 


We resurveyed two groups for the purpose of comparing the results of two 
different surveys made at short intervals. We hoped thereby to get some idea 
of the proportion of carriers likely to be missed by a single survey, an important 
matter where a survey is used as a basis for the treatment of a community. We 
made a blood-parasite survey of One-Mile Camp on January 12, 1928, and again 
10 days later. This community has a relatively low parasite index (see Table 
1, page 55). Positives obtained at the first examination were treated, and there- 
fore do not enter into this comparison. We surveyed Field January 19, 1928, 
and again 22 days later. This community has a relatively high parasite index, 
and no cases were treated until after the second survey. 

The results appear in the following summary: 


Results among Persons Examined at Second Survey 


One-Mile Camp Field 
5 pos. out of 5 examined; 
Persons Positive at First Survey Treated all with same type of 
parasite 
aera Negative. (i vi 2 pos. out of 72 examined | 3 pos. out of 15 examined 


‘6 6c “ec 


not present “ 
Examined Only at Second Survey) 2 pos. “ “69 - BI DOSiaa. eet LO oe 


It appears from this comparison that the 5 positive at first examination 
(Field) remained positive, and that the proportion of positives among former 
negatives (both groups) was about as great as among people not previously 
examined. The series is a small one but, so far as it goes, it would indicate the 
desirability of repeated surveys where the object is to detect and treat the largest 
possible number of carriers. A single survey might detect many chronic carriers, 
such as we have found to exist in the southern United States. 


Ill. IncipENce oF GAMETOCYTE-CARRIERS 


We found crescents in greater or lesser numbers in 22 per cent of the 259 
aestivo-autumnal cases. Children and adults showed the same proportion of 
crescents in these cases, 21.1 per cent and 22.4 per cent, respectively. The per- 
centage of cases bearing benign tertian or quartan gametocytes detectible in 
thick films was small; about 2 in the 30 benign tertian cases, and none in the 
39 quartan. 

The percentage of crescent-carriers found in any survey, however, depends 
much on the time devoted to the search for rare crescents. A five-minute search 
of preparations containing aestivo-autumnal rings or the examination of two or 
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more films of aestivo-autumnal cases would materially increase the crescent 
percentage. Of much more importance is the percentage of cases likely to infect 
Anopheles. We found in all the primary surveys and reexaminations only 8 cases 
with gametocytes in sufficient numbers to afford good “‘prospects”’ for mosquito- 
infection work, 6 with crescents and 2 with benign-tertian gametocytes. Of these 
8 heavier gametocyte-carriers, 5 were children and 3 adults. 

The minimum number of gametocytes required to infect Anopheles is an un- 
certain matter, depending on the sex proportion of the gametocytes and on other 
factors, some of which are unknown. The number of gametocytes in a unit of 
blood affords a useful standard for comparison, but it would require a very large 
series of negative results to prove that a given number is below the threshold 
of infectibility, when we know that the odcyst rate may vary from 0 to 50 in 
individuals of the same species of Anopheles which have fed but once on a given, 
carrier. Our estimate of only 8 good “‘prospects”’ is based on a long experience in 
mosquito-infection work, and, lacking a definite standard, is of course subject 
to error. But our estimate receives some confirmation from the fact that the 
dissection of 258 Anopheles caught in the wild state revealed not a single speci- 
men with either mid-gut or gland infection. These were collected during these 
surveys and, for the most part, came from dwellings in neighborhoods where light 
crescent-carriers were undoubtedly present. Certainly the number of potential 
mosquito-infectors found in these blood-parasite surveys was small, much smaller 
than we have found in certain other localities. Chiriquicito in the present 
survey proved an exception to the general rule, in that 3 “prospects”? were found 
among 33 positives. This group, consisting largely of children of mixed races, 
was the most heavily infected of any group examined. 

The rarity of potential mosquito-infectors found at any one survey has an 
important bearing on the use of plasmochin or of any other treatment designed 
primarily to destroy gametocytes. In the general survey of One-Mile Camp, for 
example, not one probable infector was found among the 35 parasite-carriers. If 
our criterion of a probable infector is correct, it is evident that the value of a single 
course of treatment in such a group would depend on a permanent cure or a last- 
ing reduction in parasite numbers, rather than on the destruction of the few 
gametocytes present at the survey; for we know (see Case No. 2, Section V of this 
report) that cases may relapse soon after plasmochin-quinine treatment, and may 
become dangerous carriers. Follow-up surveys, the detection and treatment of 
relapsed cases, and the wide-spread use of the drug would seem to be indicated 
if plasmochin is to be most effective as a gametocyte-destroyer. 

It is our opinion, based on a considerable experience in blood-parasite surveys, 
in the testing of gametocyte-carriers by mosquito-infection experiments, and in 
the dissection of Anopheles caught in dwellings, that it is the occasional heavy 
earrier which is most dangerous to a community. 
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IV. EXAMINATION OF CASES AFTER PLASMOCHIN-QUININE TREATMENT 


The diminution of parasites during treatment and the nwmber of cases remaining 
positive at its close are discussed by Dr. Brosius in another part of this Annual 
Report (see page 26). We shall mention here only 2 or 3 observations. One case, 
an Indian youth, showed no diminution in the number of aestivo-autumnal rings 
after 2 days’ treatment. After 4 days’ treatment the rings had largely disap- 
peared and crescents appeared in the blood. In a few other cases crescents in- 
creased during treatment. In 1 case (Case No. 4, Section V) crescents appeared 
after 1 or 2 days’ treatment in such numbers as to make the carrier a good 
“prospect” for mosquito-infection work, but mosquitoes fed on this case showed 
no oécysts. This case before treatment showed only rings in large numbers. In 
no case did enough crescents appear at the end of a full 6 days’ treatment to 
make the individual a good potential infector of mosquitoes. Of those which 
had received a full 4 days’ treatment, only 1 showed rings in considerable 
numbers. 


The results of the examination of treated cases 2 to 3 weeks after treatment are 
of interest since they have to do with possible relapse—the period being so short 
that reinfection seems unlikely. We reexamined two such groups: One-Mile 
Camp 22 days, and Dos Cafios 13 days, after the close of a 6-day treatment with 
plasmochin and quinine. In One-Mile Camp only 2 out of 23 cases reexamined 
showed parasites in the blood. One case, an adult, showed crescents in small 
numbers, and the other case, a negro child of 21% years (Case No. 2, Section V) 
had numerous crescents and aestivo-autumnal rings. The latter case had pre- 
sumably relapsed, because she showed no parasites immediately after the close 
of the treatment. The crescents in this case were increasing, as shown by a second 
reexamination made soon after the first. They were then far more numerous 
than in any case we encountered in our surveys—nearly 200 per 1,000 leucocytes 
and approximately 1,600 per cubic millimeter of blood. The crescents proved 
capable of infecting anopheles in the laboratory. The patient showed no marked 
clinical symptoms, and probably her infection would have escaped detection but 
for the reexamination of the treated cases. 

In the Dos Cafios group, reexamined 13 days after treatment, we found among 
38 cases only 2 positives, both with aestivo-autumnal rings. 

The results of the examination of treated cases several months after treatment may 
show evidence of reinfection, as well as of relapse. We reexamined 3 such groups. 
In Gaubito we found 9 cases, all children, treated 5 months previously, and found 
2 positive, both with aestivo-autumnal rings. In Base Line we reexamined 13 
cases, all children, 5 months after treatment, and found only 1 positive, that one 
with quartan rings. In Field we reexamined 7 cases about 6 months after treat- 
ment and found 6 positive, 2 adults and 4 children, all with aestivo-autumnal 
parasites. 
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Summarizing these 3 groups, we have 9 positive out of 29 reexamined, a rate of 
31 per cent. The general parasite rate of these 3 communities during January- 
February, 1928, will be found in Table 1, page 55, and may give some idea of the 
probabilities of reinfection in these groups. A more exact estimate of the results 
of treatment could be obtained by comparing positives treated 5 months pre- 
viously with positives not treated, but we did not have enough cases of positives 
not treated to give a valid basis for comparison. 


V. Tue ViABiniry oF GAMETOCYTES IN THE BLOOD OF 
PLASMOCHIN-TREATED PATIENTS 


It is well known that gametocytes may remain viable in spite of a vigorous 
quinine treatment. The following mosquito-infection experiments were done to 
test the viability of gametocytes present in cases receiving plasmochin-quinine 
treatment. 


Case No. 1, B.C., Negro 14 Years of Age 

Before treatment, there were crescents 26 per 1,000 leucocytes. A. albimanus, 
bred out from pupae in the laboratory; these were fed once on this patient and 
engorged specimens separated. During the Ist week after feeding on the patient, 
these mosquitoes were nourished: on healthy human blood and subsequently on 
guinea-pig blood. Out of 13 dissected, 7 to 16 days after feeding on the carrier, 
10 showed oécysts in the mid-gut, their number varying from 3 to about 50 per 
positive gut. In 1, sporozoites were found in the salivary glands after 16 days. 

After treatment for 2 days, 6 cg. plasmochin and 75 cg. quinine daily,! the 
crescents had diminished to 8 per 1,000 leucocytes. A fresh, batch of laboratory- 
bred A. albimanus was fed on the patient. These were also subsequently nour- 
ished on healthy human, and on guinea-pig, blood. Of 6 mosquitoes dissected, 
all were negative. One of these was dissected 3 days after feeding on the patient, 
the others 8—11 days after feeding. 


Case No. 2, M.S., Negro Child of 2% Years 

Before treatment, 196 crescents per 1,000 leucocytes, approximately 1,600 per 
cubic millimeter of blood (estimate based on a blood count made 2 days subse- 
quently). Aestivo-autumnal rings were abundant. A. albimanus, laboratory- 
bred, were fed on the patient; 10 out of 14 mosquitoes dissected showed odcysts 
in the mid-gut, their number varying from 5 to 30 per positive gut. 

After treatment, 2 days, 0.015 gm. plasmochin and 0.33 gm. quinine daily, the 
number of crescents had fallen to 90 per 1,000 leucocytes, or 756 per cubic milli- 
meter of blood (blood count made on same day). Aestivo-autumnal rings were 
still abundant. A. albimanus, 4 caught adult stage, the rest laboratory-bred, 
were fed on the patient, and subsequently nourished on healthy human blood. 


1. One dose of plasmochin plus quinine was administered to the patient at the hospital, and the rest was given 
to him or his parents for him to take at home. 


ae 
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Of 12 dissected, all were negative. Three were dissected 3 days, one 6 days, and 
eight 9 days, after feeding on the patients. 


Case No. 3, Mr. B., White Adult 


Benign tertian parasites were very numerous. Estimated, 100 gametocytes 
per 1,000 leucocytes. The gametocyte count, done in the thin film, was perhaps 
less certain on account of the modification of the parasites through previous 
treatment but, on the basis of our previous experience, this patient would be 
regarded as an excellent “‘prospect”’ for infecting mosquitoes. 


At the time of the first feeding of mosquitoes, the patient had received 1 day’s 
treatment, consisting of 6 cg. plasmochin and 175 cg. quinine.? A. albimani, 
bred in the laboratory, were fed on this patient, and engorged specimens were 
separated. They were subsequently nourished on healthy human blood. Six 
days after feeding on the patient, 11 were dissected and all proved to be negative. 


Case No. 4, R.E., Adult Negro 


Crescents, 26 per 1,000 leucocytes. At the time of the first feeding of mos- 
quitoes, the patient had received 2 cg. of plasmochin and 58 cg. of quinine.! 
A, albimanus, caught in the adult stage, were fed on this patient, and the blood- 
engorged specimens were separated. Seven were dissected, one 3 days, the rest 
5 days, after feeding on the patient. All were negative. 

All mosquitoes were kept at room temperature, that of the Tropics at sea level. 
The plasmochin and quinine were administered by Dr. Brosius. 

These mosquito-infection experiments were begun for another purpose, but the 

failure of certain gametocyte-carriers, apparently excellent infectors, to infect 
- mosquitoes after a short plasmochin-quinine treatment was so striking that we 
undertook further tests for the purpose .of testing the viability of gametocytes 
not yet eliminated from the blood of treated carriers. To one familiar with the 
variability in the mosquito-infecting power of gametocyte-carriers, this short 
series of experiments is by no means conclusive; but the results are more than 
suggestive, and a larger series is planned with controls and varying dosage of 
plasmochin-quinine. 


The matter is of no small importance in the possible control of malaria by treat- 
ment. Should it prove that small does of plasmochin may so cripple gametocytes, 
or so far interfere with their normal development, as the case may be, that they 
are rendered incapable of forming healthy odcysts, the usefulness of plasmochin, 
or plasmochin combined with quinine, could be greatly extended. For it would 
seem that this drug must be widely used if it is to be effective in destroying gamet- 
ocytes, at least in highly-infected regions; and the smaller the dosage necessary, 
the safer and more useful this method of treatment would be. 


1. One dose of plasmochin plus quinine was administered to the patient at the hospital, and the rest 
was given to him or his parents for him to take at home. 


2. Patient treated at the hospital. 
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The work of Dr. Brosius in demonstrating that plasmochin, combined with 
quinine and employed in limited dosage, may be safely distributed in a popula- 
tion and taken without the immediate supervision of a physician, has laid the 
foundation for the most effective use of this new drug. 


VI. IncIpENCE oF ADULT ANOPHELES IN HousES—DISSECTION, AND EXAMINA- 
TION FOR MALARIA PARASITES, OF ANOPHELES CAUGHT IN THE ADULT STAGE 


Approximately 162 laborers’ houses—i.e., the larger proportion in the Limon 
Division—were searched for adult Anopheles. The number per dwelling varied 
greatly—often not one could be found in a whole row of houses, even in a highly 
malarious locality; in other cases, as many as 25 were found in a single room. 
Numbers varied greatly from time to time. In one camp (Toro Spur, Limon 
Division) an average of 4 to 5 per house, with a maximum of 25, was found at 
one visit and almost none at the next. It seems probable that A. albimanus often 
flies to the jungle after feeding on persons in dwellings, for we sometimes found 
considerable numbers entrapped in bed nets (in one case, 13), while none could 
be found on the walls of the house. 

Of the Anopheles caught in houses, those identified belonged to the following 
species: A albimanus, 313; A. vestitipennis, 18; A. punctimacula, 1; A. pseudo- 
punctipennis, 1 male. This list includes many caught in non-company dwellings. 
In one of these, situated about 34 of a mile from One-Mile Camp, we found from 
35 to 39 in a single house on 3 different occasions. 

The numbers found under houses were remarkably small, although many such 
places afforded apparently good resting places. 

We dissected for malaria parasites 258, of which 248 were A. albimanus, 
9 A. vestitipennis and 1 A. punctimacula, practically all found inside inhabited 
houses. We examined both mid-gut and salivary glands in 174 of these, mid-gut 
only in 66, and salivary glands only in 18. In no case did we find an infected 
specimen. These findings are by no means unusual. One will often dissect 
many Anopheles caught in highly malarious regions without finding a single 
positive—then, perhaps, find several in one house. 

In our house visits we kept a record of the number of persons found sick in bed. 
Only 4 were found in the whole series, and 1 of these was probably ill of some 
disease other than malaria. 


OBSERVATIONS ON THE TOXIC EFFECT OF PLASMOCHIN 
WiLtHEeELM Corpes, M.D. 
United Fruit Company Hospital 
Preston, Cuba 


Our experience with plasmochin extends over two years and includes the 
treatment of about 250 patients. Practically all of them were male adults 
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of the African race, suffering from E. A. malaria. In the initial treatments 
8 centigrams of plasmochin were given daily, in combination with quinine; 
but later on, warned by the untoward effects of the medication, we reduced 
the dosage to 6 and then to 4, centigrams. Our routine hospital treatment is 
now 2 pills of plasmochin compound, plus 10 grains of quinine, twice daily; 
i.e., a total daily amount of 4 centigrams of plasmochin and 1.8 grams of quinine, 

We have not found that the addition of plasmochin to the medication changes 
the course of the febrile symptoms. Ring forms did not disappear more rapidly 
than under the old method of treatment with quinine alone. The effect of plas- 
mochin on the crescents which were present in the peripheral blood, however, 
was evident; and our observations, published in the 1926 Annual Medical 
Report, were confirmed. We saw 3 more carriers with 5 or more crescents to 
one field, in which the peripheral blood became negative after 4 to 6 days of 
plasmochin medication. Occasionally, crescents, in very limited number, per- 
sisted up to 10 days—especially when treatment was with the reduced dosage 
of 4 centigrams. We observed several times that the disappearance of crescents 
was accompanied by an increased basophilia of red-blood corpuscles. 

Several incidents directed our special attention to the toxic effects of plasmochin. 
Miihlens, in a recent review of the subject of plasmochin treatment and its 
complications, based on his original experience and the literature published so 
far, pointed out that in some cases plasmochin produces cramp-like abdominal 
pains and cyanosis. Contrary to ideas expressed in previous publications, he 
admits that the pale grayish-blue discoloration of certain patients is caused 
by true methaemoglobinaemia, in the course of which the serum may become 
chocolate-colored. Consequently, we have to deal with a so-called false cyan- 
osis, due to the presence of abnormal pigment, such as methaemoglobin—and 
not with a cyanosis caused by deficiency of oxygen, similar to that encountered 
in cardiac patients. 

We have on record 6 cases of serious disturbances, 2 of them with fatal re- 
sults; and do not hesitate to attribute them to plasmochin intoxication, although 
the pharmacological action of the drug does not yet seem well determined. 
It must be stated that the great majority of patients, including those with heavy 
infections and in poor general condition, tolerate plasmochin perfectly well; 
whereas in occasional cases, without previous warning, very grave symptoms 
arise. We do not remember having seen such symptoms in malaria patients 
treated by our former methods; it is only since we have used plasmochin that 
these accidents have repeatedly occurred with striking similarity. 

Of the 6 cases, 4 occurred when we gave 8 centigrams of plasmochin daily. 
They are reported in detail elsewhere (Cordes), and may be summarized as 
follows: 

On the 4th or 5th plasmochin day, when acute symptoms of malaria had 
subsided and the blood was free of ring forms, the patients suddenly developed 
prostration and somnolence, accompanied by pains in the epigastric region 
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and vomiting. There was a slight rise of temperature for 1 or 2 days. The 
skin and mucous membranes turned pale and became jaundiced. The haemo- 
globin dropped appreciably, the erythrocytes showed macrocytic and micro- 
ceytic forms; while polychromatophilia and basophilia, and also numerous 
nucleated red cells, appeared. The presence of free haemoglobin or methaemo- 
globin in blood and serum could not be controlled spectroscopically. The 
leucocytes increased in number, reaching 24,000 to 32,000; and the irregularities of 
the differential count were of a most unusual character. A degenerative, and at 
the same time highly regenerative, leucocytosis was evident, which involved 
especially the granulocytic group. Many atypical juvenile forms were seen, 
such as are mobilized from the bone marrow in severe toxic anaemias and some 
cases of blackwater fever. The urine contained slight amounts of albumin, 
casts, and bile; and gave a strongly positive urobilinogen test. The excretion 
of blood was never observed. ‘Two patients died, in deep coma, within 48 
hours after the onset of symptoms. The autopsy in one of these cases revealed 
malarial infection (spleen); marked phagocytosis of red-blood corpuscles in 
the spleen; and an early stage of central necrosis of liver lobules.* 

Another instance of intoxication was seen in Haiti, during the recruiting 
of laborers under dispensary conditions: 


A negro man aged 45 years, in good general condition, with a haemoglobin 
content of 60%, who was a crescent-carrier, was given 4 centigrams of plas- 
mochin daily, in the form of plasmochin compound, administered in 2 doses. 
After 5 days of treatment, he felt badly, was dizzy, and vomited. He was pale 
and jaundiced. The thick-blood film showed very marked basophilia of ery- 
throcytes, and strong polynuclear leucocytosis, estimated as between 20,000 
and 25,000. The haemoglobin came down to 35%. The urine did not contain 
blood. The patient recovered within a week. 


The last case came under observation recently in this hospital, also after 
administration of the reduced dosage of 4 centigrams of plasmochin daily: 


A. F., aged 22 years, colored Haitian, was admitted to the hospital on February 
14, 1928; he complained of having had fever and headache for 3 days. His 
general condition was good; temperature 102° F.; spleen and liver not palpable. 
Scars in tibial regions, epitrochlear glands enlarged (patient had had framboesia 
when a child). Blood: Haemoglobin 60%, thick-blood film showed aestivo- 
autumnal rings. 

The patient was put on routine malaria treatment on February 15. The 
urine contained albumin and granular casts; the stools, eggs of ascaris; and 
the Meinicke test was strongly positive. The patient had another chill and a 
rise In temperature during the evening. February 16, fever continued, and he 
complained of severe headache. February 17, patient complained of having 
felt badly and very weak for the past 12 hours. Had epigastric pains (no 
vomiting). The sclerae were jaundiced; mucous membranes pale; spleen and 
liver not enlarged. Temperature 99° F. Treatment was discontinued. The 
patient had taken within the past 3 days a total of 12 centigrams of plasmochin, 
plus 5.5 grams of quinine. Haemoglobin was 35%; thick-blood film showed 


* Autopsy findings were given in the 1926 Annual Medical Report. 
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strong basophilia and leucocytosis; and 2 crescents were found. Thin film 
showed oligocytosis, anisocytosis, basophilia of erythrocytes, numerous normo- 
blasts, and a few megaloblasts. W. B. C. 24,000, differential count: 


% 
Eosinophiles 3.5 
Myelocytes 4.0 
Young polynuclears 25.0 
Staff nuclears 27.5 
Polynuclears 23.0 
Lymphocytes 13.0 
Mononuclears 4.0 


There were a few atypical cells which could not be classified, also many torn Jeuco- 
cytes, most of which seemed to belong to the granulocytic group. The blood 
(taken from the vein, about 12 hours after the onset of symptoms) was of 
chocolate-brown color. Before the coagulation was completed (after 10 
minutes), the erythrocytes had sedimented down. The serum was quite clear, 
of dark-yellow color (bile), but did not contain any free blood pigment visible 
to the naked eye. Urine showed specific gravity of 1.022, reaction strongly 
acid, moderate amount of albumin and casts, traces of bile, urobilinogen test 
strongly positive, and benzidene test for haemoglobin negative. 

February 18, condition unchanged. Temperature between 99° and 101° F. 
Urine, tota] amount for 24 hours 900 cc.; no blood. February 20, patient felt 
better; temperature normal; thick-blood film negative for parasites; W. B. C. 
20,500; differential count: 


% 
Eosinophiles 8.0 
Myelocytes 1.0 
Young polynuclears 1.5 
Staff nuclears 19.5 
Polynuclears 30.5 
Lymphocytes 32.5 
Mononuclears 6.5 


February 23, general condition much improved; slight jaundice still present; 
haemoglobin, 40%. The course from then on was favorable. 


The last two cases typify the symptomatology of plasmochin intoxication 
as I have seen it. They further prove to us that even small doses, of 4 centi- 
grams, do not always prevent alarming complications. Miihlens has recently 
recommended, as a safe dosage, to give 1 centigram of plasmochin per 10 kilo- 
grams of body weight. This limit was certainly not exceeded in the last-men- 
tioned cases. Miihlens further advises to discontinue plasmochin with the 
slightest evidence of cyanosis or gastric distress. We were always impressed 
by the fact that, with the onset of symptoms, intoxication was already fully 
established and destruction of red cells had taken place. <A slight shade of 
cyanosis as a sign of warning was of no avail in our black patients; neither 
were stomach pains complained of immediately after the taking of plasmochin. 

To account for the fact that plasmochin, although tolerated well by most 
patients, sometimes causes symptoms of intoxication, one is tempted to 
think of an idiosyncrasy in certain persons. Or there may be an action of 
plasmochin which resembles that of quinine in provoking blackwater fever, 
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namely, it activates a hemolytic mechanism already prepared in a malaria- 
infected patient; it is, metaphorically, the match which sets the house on fire. 
The resulting blood destruction seems out of proportion to the amount of the 
drug administered, and in this respect plasmochin cannot probably be com- 
pared with other hemolytic agents like phenacetin or antifebrin. Also, the 
jaundice, which we observed in all cases, seems proof that there is an abundance 
of free blood pigment in circulation, at least for a certain short period, which 
is changed by the liver into bilirubin. 

The relations between plasmochin intoxication and true blackwater fever 
are manifold. Plasmochin causes a similar blood destruction and irritation of 
the hematopoietic system, connected with prostration, paleness and icterus. 
The onset is equally sudden and spectacular. Only the repeated rigors and 
rises in temperature are not so pronounced as in blackwater fever, and hemo- 
globinuria does not occur; at least not in our patients. There is, perhaps, a 
racial peculiarity, because it is generally known that blackwater fever with 
hemoglobinuria is extremely rare in colored people. 

Manson-Bahr, who saw a case of plasmochin intoxication very similar to 
those above described, points out that the attack ran the course of a mild 
blackwater fever, and that the action of plasmochin may shed new light on 
the mechanism of this clinical syndrome. 


For therapeutic as well as prophylactic purposes the toxic effect of plasmochin 
constitutes a lamentable drawback. The property of ridding crescent carriers 
of their parasites and consequently rendering them non-infectious for mosquitoes 
suggests the possibility of sanitating whole malaria districts by mass treatment 
of the population, especially under conditions, like those in the cane areas of 
Cuba, where scores of laborers live in open camps which can hardly be reached 
by successful anti-mosquito measures. But it does not seem safe to place 
plasmochin in the hands of dispensers or rural overseers for free distribution. 
Its administration requires a constant control of the patients which can be car- 
ried out effectively only in the hospital. In this respect, we find ourselves in 
agreement with the conclusions, of Fletcher and Kanagarayer. To obtain the 
full benefit of plasmochin in a malaria campaign, and evade its disadvantages, 
we recommend that heavy crescent carriers be selected by blood surveys and 
treated under medical supervision. 


CONCLUSIONS 
: 
1. Among 250 patients treated with plasmochin, 6 cases of intoxication were 
observed, 2 of them with fatal issue. 


2. 4 cases occurred after 8 centigrams, 2 after 4 centigrams of plasmochin 
daily. 


~ 
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3. Plasmochin causes destruction of red blood cells and irritation of the 
hematopoietic system, with clinical symptoms of prostration, paleness and 
jaundice. 


4. Intoxication resembles in certain aspects blackwater fever. 


5. Plasmochin should not be given without permanent medical control. 
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PLASMOCHIN IN MALARIA 


N. P. MacPuain, M.D. 
United Fruit Company Hospital 


Quirigua, Guatemala 


During the past few months we have made a serious effort to determine the 
value of plasmochin in the treatment of malaria in all its forms, and the dosage 
necessary for maximum results. As referred to in the Fifteenth Annual Report, 
(1926), we had then found that plasmochin promised to be a very efficient agent 
in ridding the peripheral blood of gametocytes; and the cases treated up to that 
date, while small in number, gave uniform results. During the present year a 
much larger series of cases has been treated; and careful blood observations on all 
gametocyte-carriers have led us to believe that plasmochin is an especially efficient 
drug for the quick destruction of gametocytes. 

Our first observations created the impression that, owing to the toxic symptoms 
which developed in a small percentage of cases, we should have to limit the use 
of plasmochin to hospital cases that could be kept under constant clinical 
observation. Since the report of our first experience, however, continued careful 
observation, under various methods of administration, leads us to believe that 
our original conclusions can be considerably modified. As a result of our more 
recent experience, we think that the field of usefulness of this drug can be safely 
extended, and that its use in our outdoor anti-malaria sanitary campaign is 
entirely justifiable. There appears to be little doubt that plasmochin should be 
administered in combination with quinine, which seems to diminish its toxic 
tendencies. This has been done in the cases treated and herewith recorded. 
Most important of all is the fact that the dosage of plasmochin originally recom- 


68 Unitep Fruit Company 


mended can apparently be considerably reduced without interfering with its 
efficiency. 

In a series of 500 cases which received a 6-day course of plasmochin in this 
hospital,there were 105 which had gametocytes in their peripheral blood at the 
time of admission. Over 400 of these cases were given .06 gm. daily, in doses of 
.02 gm. t.i.d. In this series 6 cases developed toxic symptoms while under treat- 
ment. Two developed slight symptoms on the 4th morning and 3 on the 5th. 
One was discharged after completion of the 6-day course; the following day he 
was slightly cyanosed, and complained of some gastro-intestinal distress. All 6 
of these cases occurred in the first-class wards. In 3 cases, the abdominal distress 
and cyanosis lasted for 3 days; and in 2 cases, it lasted for 4 days. The only 
treatment given was rest in bed, with suspension of plasmochin treatment; and 
no serious consequences resulted in any case. As no case developed toxic symp- 
toms in the 2nd-class wards, where quinine was routinely administered with 
plasmochin, it seems probable that cyanosis and gastro-intestinal distress are 
not so liable to develop when the combination treatment is given. 

Our experience has not demonstrated that plasmochin is particularly efficacious 
in clearing the peripheral blood of the schizonts of E. A. malaria, and our routine 
procedure in all these cases is to administer a combination of plasmochin and 
quinine. The paramount value of plasmochin rests in its effectiveness in ridding 
the peripheral blood of gametocytes, thus rendering the treated individuals non- 
infective to mosquitoes. Clark has drawn attention to the persistence of gametes 
under prolonged and intensive quinine treatment. Our experience has coincided 
with his findings; and long after all acute symptoms have disappeared, and the 
patient is apparently cured, large numbers of gametes are frequently found in 
the peripheral blood. 

In the series of 105 cases which had gametocytes present on admission, we 
found that in 104 of them the thick-film method did not reveal gametes in the 
peripheral blood on the 5th day. The exception was a heavy infection in a 10- 
year-old child, who had a severe nephritis, and to whom we gave .02 gm. of plas- 
mochin daily. He was removed by his parents on the 7th day, and still showed 
E. A. crescents in his peripheral blood. 

In several of our cases, receiving quinine only in doses of from 30 to 40 grains 
daily, we have found that gametes were still present after 20 days; and, in 1 case, 
after 23 days of continuous treatment. An important point to determine was the 
minimum effective dose. To begin with, we gave as high as .12 gm. daily; but, in 
the light of our more recent experience, we believe this dose is unnecessarily large. 
We have had excellent results following the administration of .06 gm. daily; and 
for the past month we have given, to a certain number of gamete-carriers, .03 
gm. of plasmochin combined with the same amount of quinine as in the other 
series. ‘The results obtained, up to the present, with this latter dosage encourage 
us to believe that it may prove to be as effective as the larger dosage. In 11 
cases of gamete-carriers treated with .03 gm. daily, we have found that no gamet- 
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ocytes have been demonstrable after the 4th day; and when this dosage is 
administered, no toxic symptoms are observed. 


The tablets originally prepared contained .01 gm. of plasmochin and .125 gm. 
of quinine. I think that our experiences with over 500 cases have demonstrated 
that 6 of these tablets can be safely given daily, to adults, over a period of 5 or 6 
days. If slight gastro-intestinal distress, or cyanosis, appears in any case under 
treatment, suspension of treatment is indicated; and no serious results follow if 
the treatment is stopped. In all acute cases, plasmochin should be supplemented 
with extra quinine, as we have reached the conclusion that the amount of quinine 
in the compound plasmochin tablets is not sufficient to control acute E. A. malaria 
promptly. 


We are now extending the combined treatment to camp work, under the super- 
vision of careful dispensers, and have begun this work with daily doses of .06 gm. 
plasmochin and 20 extra grains of quinine. A practical demonstration of the 
efficacy of this method of treatment on a large scale, is reeommended. If success- 
ful, it will justify the conclusion that in plasmochin we have an agent which will 
prove of the greatest importance in malaria-control work. In our large planta- 
tions and extensive inhabited areas, malaria control through mosquito-destruc- 
tion is practically impossible at present, and is a most expensive measure. We 
believe that if we find we can effectively control the malaria-carriers by curing 
them with plasmochin, our anti-malaria work will be simplified and can be carried 
on with a reasonable expenditure. 


In the 5 cases which showed toxic phenomena, all had similar symptoms. 
The first complaints were of slight griping abdominal pain, which became more 
marked a few hours later. Slight cyanosis of the skin, lips, and nails appeared 
about the same time; and it became more evident some hours afterward, even 
though treatment had been promptly suspended after the appearance of the 
first signs of trouble. Anorexia was marked in all these cases, and all complained 
of feeling weak. ‘The complete absence of toxic symptoms in the great majority 
of our cases would suggest that the individuals who developed symptoms have 
an idiosyncrasy for plasmochin which is probably more or less similar to the 
intolerance for quinine that we occasionally meet in practice. In the treatment 
of the cases in camps .04 gram of plasmochin and 1.33 grams of quinine sulphate 
have been given daily in 2 doses (morning and evening) for a period of 6 days, 
and no toxic or other untoward symptoms have been noted. In all the cases 
examined 2 days after the completion of the treatment, the bloods have been 
negative. Our experience justifies the conclusion that plasmochin in this dosage 
in combination with quinine, can be safely administered under very ordinary 
supervision. 
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CLINICAL RESULTS WITH PLASMOCHIN 
B. M. Pueurs, M.D. 
Truxillo Railroad Company Hospital 


Puerto Castilla, Honduras 


The greatest difficulty was encountered, when we endeavored to determine 
the efficacy of plasmochin and plasmochin compound in the treatment of 
malaria cases among the native population, inasmuch as it is practically im- 
possible to obtain a good “follow-up” of the cases. Furthermore, the majority 
of our native patients belong to the laboring class, and there was consequently 
a dearth of reliable history, as well as a lack of clear descriptions of symptoms. 
In addition, cyanosis was easily overlooked, owing to the dark complexions of 
For this reason, the case reports included in this paper are con- 
fined to the better class of patients, principally Americans and Europeans, 
who gave a more definite history and were able to describe accurately any 


symptoms of an abnormal character which might develop. 


CasE No. 1 


R. P., an elderly white man, was admitted to the hospital on April 12, 1927. 
He was very ill, and stated that he had had fever for 3 days but had taken no 
medicine. The thin-film examinations showed E.A. rings; and he was given 
2 plasmochin compound tablets t.i.d: During the night of April 14 he had a 
chill, and his condition became so serious that the plasmochin compound was 
discontinued. Quinine dihydrochloride grs. 2214 was given intramuscularly, 
followed by quinine sulphate grs. 22 b.i.d. by mouth; and this dosage was 
later decreased in amount. On April 18 the blood showed crescents; but it 
was negative, in thick films, on April 19, 20, 21, and 22. The patient was dis- 
charged as cured on April 23, and was given the usual Pink Tonic Tablets as 
a “follow-up” treatment. 

He was readmitted to the hospital on June 23. He had no fever, but ap- 
peared very sick and confused, and complained of indigestion. Tertian para- 
sites were found in his blood. He was given 2 plasmochin compound tablets 
t..d. The blood became negative on June 25, and was negative daily up to 
and including June 29. The patient was discharged as cured on June 30, but 
was instructed to take the usual “follow up” treatment of Pink Tonic Tablets. 


CaseE No. 2 


H. R. P. was admitted on June 21, 1927, with a history of fever, at intervals, 
for 2 weeks. Before he entered the hospital, he had taken 30 grs. of quinine 
during 1 day; 10 grs., 1 day; and 5 grs. daily for 3 days. The blood showed E.A. 
rings, and he was given 2 plasmochin-compound tablets t.i.d. The blood was 
negative on June 24, 25, 26, and 27; and he was then discharged. At this time 
his nails and lips were slightly blue. He was given 120 Pink Tonic Tablets, 
to take 2 b.i.d. 
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He was readmitted to the hospital on July 14, before he had completed the 
“follow-up” treatment prescribed. He had had a chill, fever, and headache the 
day before readmission. The blood contained E.A. rings, in thick and thin films. 
He was given 2 plasmochin-compound tablets t.i.d., and quinine sulphate grs. 10 
b.i.d. The blood was negative on July 17,18,and 19. On July 19, the patient’s 
lips and nails began to show a bluish tint, and he complained of dull pain in the 
epigastrium. The dosage of plasmochin-compound tablets was then changed to 
2 tablets b.i.d. The patient was discharged as cured on July 21. He has 
remained well; and the blood was negative when last examined. 


CasE No. 3 


E. L. H. was admitted to the hospital on June 4, 1927, with a history of having 
had fever for 6 weeks. He stated that he had taken a considerable amount 
of quinine, but not regularly. The first 4 days of the week in which he was 
admitted, he took 10 grs. daily. The blood showed a mixed infection. He 
was given plasmochin-compound tablets, 2 t.id. The blood was negative 
on June 8, 9, 10, and 11. He was then discharged as cured, and instructed to 
take 2 Pink Tonic Pills b.i.d. There were no untoward results from the ad- 
ministration of plasmochin. 

This patient was readmitted on October 31. He had had a headache for a 
week, and a chill followed by fever on the morning of admission. He had 
taken compound cathartic pills and salts, but no quinine. The blood showed 
a heavy tertian infection; and he was given quinine grs. 20 b.i.d. until November 
2, when 2 plasmochin-compound tablets t.i.d. were added. The course of 
illness was uneventful, and his blood was negative on November 5 and 6. The 
patient was discharged as cured on November 7, and given Pink Tonic Pills as 
a “follow-up” treatment. 


Case No. 4 


J. A. B. was admitted on July 8, 1927, and stated that he had not felt well 
for about 1 month. He had had chills, fever, and headache for the 2 days im- 
mediately preceding admission. The patient had not taken any quinine during 
the month prior to admission. The blood showed a moderate infection with 
E.A. rings, and he was given 2 plasmochin-compound tablets t.i.d. On July 12 
the patient was still feeling very ill; and, as there seemed to be no improvement 
in the blood findings, 10 grains of quinine sulphate b.i.d. were added to the 
medication. On July 14 the blood was negative, but the patient was very sick. 
He complained of severe pain in the epigastrium, with vomiting and headache; 
and these symptoms were accompanied by cyanosis. Plasmochin compound 
was discontinued; and quinine sulphate grs. 15 b.i.d. was given until the patient 
was discharged as cured on July 19. The cyanosis was still apparent, in the 
lips and nails. The blood had been negative on July 14, 15, 16, 17, and 18. 

He was readmitted on November 5, with a history of having had chills and 
fever, on alternate days, for 1 week; and on the 3 days immediately preceding 
his admission he had taken 10, 20, and 30 grs. of quinine, respectively. The 
thick film showed a few tertian parasites. He was instructed to take 2 plas- 
mochin-compound tablets, but refused this medication after the Ist dose on 
account of the serious reaction he had experienced during his previous treat- 
ment. Quinine sulphate grs. 20 b.i.d. was then given, and he was discharged 
on November 9, at his own request. The thick films were negative on November 
8 and 9. 
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Case No. 5 


A. J. F. was admitted on July 21, 1927. He stated that he had suffered 
from headache, fever, and vomiting for 1 week, but had taken no medicine. 
The blood films showed a heavy mixed infection. He was given 2 plasmochin- 
compound tablets t.i.d. The night following admission he was very ill and 
slightly delirious, and a hypodermic of quinine dihydrochloride grs. 2214 was 
administered intramuscularly. He was quite markedly improved by the 
evening of July 23; but on July 26 his temperature rose to 101° F., and he was 
very sick. The blood was still positive, and the quinine hypodermic was re- 
peated. On July 29 the nails and lips began to show a bluish tinge. The plas- 
mochin compound was discontinued, and he was given quinine sulphate grs. 10 
b..d. The blood was negative on July 27, 28, 29, and 30, and the patient was 
discharged as cured on August 1. He promised to take 2 Pink Tonic Pills 
b.i.d., for 80 days. 

He was readmitted on August 10, and stated that he had had diarrhoea for 4 
days, but that he had had no fever since he left the hospital on August 1. The 
blood showed E.A. rings, in thick and thin films. He was given 2 tablets of 
plasmochin-compound t.i.d., and quinine sulphate grs. 10 t.i.d., until August 
16, when the plasmochin compound was omitted on account of his previous 
indications of an idiosyncrasy for this drug. There was no diarrhoea after 
his admission to the hospital; and he was discharged as cured on August 18, after 
the blood thick-films had been negative on August 14, 15, 16, and 17. He has re- 
mained well since that date, and blood smears taken on October 9 were negative. 


Case No. 6 


J. KK. was admitted on September 15, 1927. He had had fever, on alternate 
days, for 2 weeks, but had taken no medicine. The blood showed a light tertian 
infection. He was given quinine sulphate grs. 20 b.i.d. for 4 days, and then 2 
plasmochin-compound tablets t.i.d. were administered until he was discharged 
as cured on September 20. The blood had been negative on September 17 
and 19. 


Case No. 7 


O. Y. was admitted on August 26, 1927. He had had fever, headache, 
vomiting, and pain in the back every day for 18 days. The blood-examination 
showed E.A. rings and many crescents. He was given plasmochin-compound 
tablets t.i.d., with quinine sulphate grs. 10 b.i.d., for 5 days. The plasmochin- 
compound tablets were then omitted, and subsequently 2 plasmochin tablets 
b.i.d. and quinine sulphate grs. 15 b.i.d. were given. The crescents persisted 
until September 2. The thick films were negative on September 3 and 4, and 
the patient was discharged on September 5. He left the division, and conse- 
quently no further records are available. 


CasE No. 8 


R. S. was admitted on July 31, 1927. He had had pains in the back and 
bladder for 1 month, but had taken no medicine. The thick film showed a light 
E.A. infection. He was given 2 plasmochin tablets, 4 times daily; and also 3 
doses, 114 grs. each, of sodium cacodylate, hypodermically. The thick films - 
were negative on August 2, 3, and 4; and the patient was discharged as cured 
on August 5, 1927. On November 9 he stated that he had not had any return 
of symptoms. 
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CaseE No. 9 


L. P. H. was admitted on July 29, 1927, suffering from fever. He had taken 
no quinine. The blood showed a moderate number of E.A. rings. He was 
given 2 plasmochin-compound tablets t.i.d., and quinine grs. 10 b.i.d. On 
the morning of August 1 the quantity of plasmochin compound was increased 
to 2 tablets, 4 times daily. That night the patient complained of a slight, but 
constant, pain in the epigastrium; and the following day the pain was more 
severe. On August 3 cyanosis was marked, especially in the lips and nails, 
and the plasmochin compound was discontinued. On August 8 slight cyanosis 
was still present, but the pain had disappeared. ‘Thick films were negative 
on August 1, 2, 3, 4, 5, and 6; and the patient was discharged as cured on 
August 8, with instructions to take 120 Pink Tonic Pills as a “follow-up” 
treatment. F 

This patient was readmitted the latter part of October, for treatment of an 
injury. His blood was then negative, and he stated that he had been well 
since he left the hospital on August 8. 


Cassé No. 10 


J.S. H. was admitted on August 7, 1927, and stated that he had had chills and 
fever and had vomited, for 2 days. He had taken a dose of salts and 30 grs. of 
quinine the day before he was admitted, and 60 grs. of quinine on the date of 
admission. The blood showed a mild tertian infection. He was given 2 plas- 
mochin-compound tablets t.1.d., and quinine grs. 10 b.i.d. On August 12 he 
complained of pain in the epigastrium, and the plasmochin-compound was dis- 
continued. On August 13 the cyanosis was quite noticeable, but the pain was 
less. The blood was negative on August 10, 11, 12, 13, and 14, by thick-film ex- 
aminations. The patient was discharged as cured on August 15, and he has 
remained well since that date. 


Cass No. 11 


V. G. G. was admitted August 11, 1927, and complained of fever, chills, 
and headache. He had taken a 5-gr. tablet of quinine t.i.d., for 3 days. The 
blood showed a moderate mixed infection. He was given 2 plasmochin-com- 
pound tablets t.i.d., and quinine gers. 10 b.i.d. On August 18 he complained 
of pain in the epigastrium; and on August 20 he developed cyanosis. The 
plasmochin compound was then discontinued. The thick films were negative 
on August 16, 17, 18 and 19. He was discharged as cured on August 21. The 
patient has remained well since that date. 


CAsE No. 12 


L. E. D. was admitted to the hospital on August 18, 1927, suffering from 
fever, chills, and headache. For 3 days he had taken quinine grs. 15 b.i.d. 
He was given 2 plasmochin-compound tablets t.i.d., and quinine grs. 10 b.i.d. On 
August 24 he complained of pain in the stomach, and vomited. The plas- 
mochin-compound tablets were. discontinued. The thick films were negative 
on August 22, 23, and 24, and he was discharged on August 25. He has re- 
mained well since that date. 
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CasE No. 13 


H. P. was admitted to the hospital on July 5, 1927, with a history of having 
had fever and chills, at intervals, for the preceding 3 weeks. He had taken 1% 
pint of liquid quinine, in tablespoonful doses t.i.d. The blood showed light 
E.A. infection. He was given 2 plasmochin-compound tablets t.i.d., and 
quinine grs. 10 b.i.d. The blood was negative on July 7, 8, and 9; and he was 
discharged as cured on July 10. 


Cass No. 14 


L. L. was admitted to the hospital on July 31, 1927. He had had fever and 
headache for 2 weeks, but had taken no medicine. He was very ill, and his 
blood showed a light E.A. infection. The patient was given 2 plasmochin com- 
pound tablets 4 times daily, and quinine grs. 10 b.i.d. On August 3 he com- 
plained of constant and severe pain in the epigastrium, and vomited. On 
August 4 there was marked cyanosis, with less pain but frequent vomiting; 
and the plasmochin compound was discontinued. On August 5 the pain was 
noticeably less, and he vomited only once. Improvement continued until he 
was discharged as cured on August 9, after thick films were negative on the 
3, 4, 5, 6, and 7. He has had no recurrence up to the present date. 


Cask No. 15 


J. L. P. was admitted on July 11, 1927. He complained of headache, and 
of aching in all parts of the body; and he appeared to be very sick. He had 
taken no medicine. The blood showed a heavy E.A. infection, and he was given 
2 plasmochin-compound tablets t.i.d., and quinine grs. 10 b.i.d. Vomiting con- 
tinued at intervals, for 5 days; and on July 18 slight cyanosis was noted. The 
plasmochin compound was discontinued on July 19. The thick films were 
negative on July 17, 18, 19, 20, 21, 22, and 23; and he was discharged as cured 
on July 24th. There has been no recurrence of the disease. 


Case No. 16 


E. H. was admitted on May 5, 1927, with a history of fever and headache on 
the day before admission. He had had a severe attack of malaria, in Guatemala, 
2 months previously. The blood showed a light E.A. infection, but he did not 
appear very il. He was given 2 plasmochin-compound tablets t.i.d. The 
thick films were negative on May 7, 8, 9, and 10; and the patient was dis- 
charged as cured on May 11. He has remained well up to the present date. 
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Cask No. 17 


S. T. H. was admitted May 11, 1927. He had had fever and chills, mostly 
at night, and obstinate constipation; but had taken no medicine. The thick 
film was negative on admission, and the temperature remained normal for 7 
days. The thick film on May 18 showed plus tertian infection. He was given 
2 plasmochin-compound tablets b.i.d. On May 20, gametes were found in the 
blood. The blood became negative on May 24; and daily thick films were 
negative up to the date of his discharge, on May 29. On May 25 and 26 slight 
cyanosis was noted, but there was no complaint of pain. On May 7 the plas- 
mochin compound was discontinued. No blood-examinations have been made 
recently, but he has remained well. 
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Cast No. 18 


A. C. was admitted on June 11, 1927. He had had fever and chills, and 
some attacks of vomiting, for 4 days; and had taken a dose of salts, and 15 grs. 
of quinine—both of which were vomited. He had been in the hospital in 
March, 1927, suffering from an attack of fever. The blood smear showed 
double-plus tertian infection, and the patient was given 2 plasmochin-com- 
pound tablets t.i.d. He complained of severe epigastric pains on the afternoon 
of the day of admission and all of the following day; but the pain was probably 
not caused by the plasmochin, and the drug was continued. Slight cyanosis was 
noted on June 16, but there was no pain at that time. The thick films were 
negative on June 14, 15 and 16, and the patient was discharged as cured on 
June 17. He has remained well up to the present time. 


Cask No. 19 


D. G. P. was admitted on May 21, 1927. He had had attacks of dizziness, 
pains in the stomach, and too frequent stools, but had taken no medicine. 
The thick film showed a light E.A. infection, and he was given 2 plasmochin- 
compound tablets t.i.d. The blood was negative on May 26, 27, and 28; and the 
patient was discharged as cured on May 29. No unpleasant symptoms de- 
veloped during the course of treatment or subsequently, and he has remained 
well up to the present time. 


SUMMARY 


Nineteen cases, treated wholly or in part with plasmochin or plasmochin 
compound, are cited. Of these cases, 11 showed some undesirable reaction 
to this drug. The toxic symptoms in some patients were so mild in character 
as to be hardly noticeable, while 2 cases experienced severe pain, vomiting, 
and cyanosis. 

In running this small series of cases, it was endeavored to devise a line of 
treatment which would utilize a minimum quantity of quinine and plasmochin 
and give the patient the least discomfort, and yet be effective in clearing the 
blood-stream of malarial parasites. No drug which has been brought to my 
attention is as effective as quinine in controlling malarial fever; but this drug 
in large doses is often unpleasant to the patient, and it is not promptly effective 
in destroying gametes. In combining the above-mentioned drugs, I found that 
in the majority of cases a dose of more than 6 plasmochin-compound tablets 
daily was quite apt to quickly produce unpleasant symptoms. This, I believe, 
has been found to be true in experiments carried out by other observers. Hence 
I have decided that this (6 plasmochin-compound tablets daily) is the maxi- 
mum dosage which can be utilized for routine work in the hospital. It is my 
opinion that plasmochin is a dangerous drug and, as the reaction and sus- 
ceptibility of an individual cannot be predetermined by any means at present 
familiar to us, its use will be usually restricted to hospital cases. 
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Under plasmochin medication gametes usually disappear very promptly, 
although in one case which we had (not included in the series) the patient was 
discharged after 10 days’ treatment, with gametes still persisting in the periph- 
eral circulation. Under quinine and neoarsphenamine treatment we recorded 
one case in which the gametes persisted for 17 days; and they have been known 
to persist for much longer periods under the most intensive treatment. 

It seems, then, that plasmochin in combination with moderate doses of 
quinine will be our most advantageous method of treatment. For economical 
reasons it is not feasible to have our patients return to the hospital for a 2nd 
course of treatment; and, from the results of previous experiments, I have 
reached the conclusion that plasmochin in one course, without the addition of 
suitable doses of quinine, is of little value in the treatment of any variety of 
malaria. 


Note” , 


In the above case reports, the ingredients of the tablets used were: 

Plasmochin-compound Tablets: — .01 gram plasmochin and .125 gram quinine 
sulphate. Manufactured by I. G. Faberindustrie Aktiengesekschaft, Phar- 
miazeutsche Abt. Leverkusen. 


Plasmochin Tablets: — .02 gram. Manufactured by I. G. Faberindustrie 
Aktiengesekschaft, Pharmiazeutsche Abt. Leverkusen. 


Pink Tonic Pills: — 2 grs. quinine sulphate; 34 gr. reduced iron; 1/50 gr. 
arsenious acid; 14 gr. ext. nux vomica. (United Fruit Company formula). 


COMPARISON OF THE COMBINED PLASMOCHIN AND QUININE 
TREATMENT WITH THE PLAIN QUININE TREATMENT 


E. J. Wuitaxer, M.D. 
Tela Railroad Company Hospital 


Tela, Honduras 


COMBINED QUININE AND PLASMOCHIN TREATMENT 


Average 
Number Days of Treatment Daily Dose Results 
33 Cases 61% Quinine, grs. xxx *4 cases, crescents 


Plasmochin, 0.06 gm. 2 cases, E.A. rings 
: 27 cases, negative 


* It is only fair to call attention to the fact that the cases which showed positive findings after the combined 
treatment averaged only five days of treatment. 
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PLAIN QUININE TREATMENT 


Average 
Number Days of Treatment Daily Dose Results 
29 Cases 74 Quinine, grs. xL 6 cases, crescents 


5 cases, rings 
18 cases, negative 


DETAIL OF SEVEN CASES TREATED BY PLAIN QUININE 
FOLLOWED BY COMBINED TREATMENT 


Plain Blood after Quinine and Blood after last 

Quinine Plain Quinine Plasmochin Quinine and 

Blood Findings Treatment Treatment Treatment Plasmochin 

‘ Treatment 

No. 1. E.A. rings 40 Gr. Crescents 30 Gr. 7 Days Negative 
6 Days 0.06 gm. 

No. 2. E.A. rings 40 Gr. Crescents 30 Gr.5 Days Negative. 
5 Days 0.06 Gm. 

No. 3. E.A. rings + 60 Gr. Crescents 40 Gr.4 Days Negative 
5 Days 0.06 Gm. 

No. 4. E.A. rings + 50 Gr. E.A. rings and 30Gr.5 Days Negative 
7 Days crescents 0.06 Gm. 

No. 5. E.A. rings 40 Gr. Crescents 30 Gr.5 Days Negative 
and Crescents 8 Days 0.06 Gm. 

No. 6. Crescents 30 Gr. E.A. rings and 30Gr.4 Days Negative 
6 Days crescents 0.06 Gm. 

No. 7. E.A. rings 30 Gr. Crescents 30 Gr.6 Days Negative 
9 Days 0.06 Gm. 


The above tables show a comparison, in a small number of malaria cases, of 
the routine quinine treatment and the combined quinine and plasmochin treat- 
ment as advocated by Dr. W. E. Deeks and Dr. R. C. Connor. The results speak 
well for the combined treatment, and especially so as regards the disappearance 
of the gametocytes. These cases had all been under quinine treatment for at 
least a week; and some of them, particularly the E. A. cases, were very heavily 
infected. 
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Mr. J. C. McDaniel, our Laboratory Technician, made all the thick-smear 
Giemsa-stained examinations; and they are therefore absolutely reliable. 

Toxic effects of the plasmochin appeared in 6 of the 40 cases treated, in the 
form of mild cyanosis. This appeared in 3 of these cases after 4 days of treatment, 
and in the other 3 cases after 7 days of treatment. A series of seven cases, in 
which the plain quinine treatment was used at first and then followed by the 
combined treatment, is reported above. 

The whole series, although a small one, shows the advantage of the combined 
treatment. 


COMBINED QUININE AND PLASMOCHIN TREATMENT 
FOR MALARIA IN HAITIAN NEGROES 


WatteR Menx, M.D. 
United Fruit Company Hospital 
Banes, Cuba 


We inaugurated our use of the new drug, plasmochin, during the present year 
(1927), for the treatment of hospital cases of malaria. The daily amount ad- 
ministered ranged from .04 gram to .06 gram. The majority of the patients were 
adult negroes. Our first experience demonstrated that these doses, without the 
addition of quinine, are not always sufficient to check the fever and control a 
heavy infection. Our next step was to include more quinine with the plasmochin- 
compound tablets, so that the daily doses of quinine would range from 20 to 
30 grains. The effect of plasmochin .06 gram a day is marked, but as a rule this 
is not very apparent until the close of about the 4th day of treatment. Of course, 
even after 8 days of such treatment, an occasional case will reveal crescents in 
the blood-film. The disappearance of crescents is less prompt when plasmochin 
is used in .04 gram daily amounts with 20 to 30 grains of quinine. One case 
under this form of treatment and suffering from aestivo-autumnal malaria asso- 
ciated with bacillary dysentery, became negative for parasites on the 5th day; 
but at the same time there was a rise of temperature, accompanied by a slight 
haemoglobinuric attack of 3 days’ duration. Prompt recovery occurred without 
any special treatment. 

During the early months of 1928 I have followed some suggestions of Dr. 
Deeks, who wished to learn the minimum effective and safe dose of plasmochin 
over a period of one week’s treatment. He desired to combine this drug with 
quinine for the treatment of the negroes in the camps. It has been the experi- 
ence in Cuba that the Haitian negroes can not tolerate as large doses of plas- 
mochin as other races. J have taken 110 cases of malaria treated in our hospital 
for these special observations: 
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31 were given plasmochin .02 gram daily, plus 20 to 30 grains of quinine; 
43 were given plasmochin .03 gram daily, plus 20 to 30 grains of quinine; and 
36 were taken as a control series and treated with quinine alone, 30 grains daily 
as given routinely in the treatment of malaria in the hospital. The results ob- 
tained are listed in Table A, page 80, of this article. 


EXPLANATORY NOTES 


The thick blood-film reexaminations included a search of 100 oil-immersion 
microscopic fields. As the purpose of the work was to learn whether parasites 
were in the blood-films at the time of the discharge of the patients from the 
hospital, these blood-films were taken on the 4th day of plasmochin treatment, 
and on the 5th day of the quinine series under control treatment. Another film 
was examined the day before discharge or the day of discharge. It usually hap- 
pened that all of the cases received a half-day’s treatment with quinine alone 
before they were placed in the 3 experimental series. Each of the plasmochin- 
compound tablets used in the series contained .005 gram of plasmochin and 
.0625 gram of quinine. All of the cases in these series were admitted to the 
hospital primarily for the treatment of acute malaria, and presented no important 
clinical evidence of other associated diseases. The individuals treated were re- 
corded in the order of their admission to the hospital, without any effort at group 
selection. Several of the cases of malaria in each series were jaundiced. The 
icterus did not appear to be intensified by the treatment with plasmochin. The 
series of cases treated with plasmochin-compound tablets, 2 b.i.d., was com- 
pleted first; then followed the series treated with plasmochin-compound tablets, 
3 b.i.d.; and finally the series treated with quinine alone. The 2 quinine-plas- 
mochin series included, accidentally, more clinically severe cases of malaria than 
the quinine series. The heavy ring-infections were most frequent in the series 
treated with plasmochin compound .03 gram a day. This series also showed a 
higher number of crescent-carriers. The quinine control-series showed the great- 
est number of patients with both ring and crescent forms on the day of admission. 

As the harvest period progressed, enlarged spleens were more frequently noted 
in the negroes than at the beginning of the harvest. These negro patients get 
no pay while in the hospital, and they are therefore anxious to leave it as soon as 
their symptoms subside. Our average period of treatment is about 7 days. 

The crescents generally decrease more or less in proportion to the length of 
time the patient is under treatment, but the decrease is greatly delayed in many 
cases where quinine alone is used. It is my opinion, based on this personal exper- 
ience, that the combined treatment with plasmochin compound and quinine is far 
superior to the use of quinine alone, because the latter requires a longer period 
of hospital care than we can provide. I shall repeat these experiments at the 
end of the harvest season, in order to check the results obtained in the 3 groups. 
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TABLE A 
TABULATED RESULTS IN THE THREE SERIES OF CASES 


Plasmochin-compound Piastagenn See Quinine, alone, 
Character of Treatment given tablets 2 b.i.d. plus | tablets 3 b.i.d. plus grs. 30 a day; 
in the 3 series quinine grs. 20, and | quinine grs. 20 a day | oral administration, 
sometimes grs. 30, as a rule 
a day 
E.A. malaria cases 27 | E.A. malaria cases 41 E.A. malaria 35 
Quartan cases 2 | Quartan case 1 | Tertian i 
Mixed infections 2} Tertian case 1 
Bal 43 36 
Number of cases showing crescents in 
blood films on admission: 
(a)etotale.: ’ 5 12 13 
(b) cases with abundant crescents . Q 3 5 


Number of cases showing crescents 
during course of treatment: 
(a) stotal tee vas ee 18 16 Q2 
(b) cases in which no crescents on 
admission but did appear Sune 
course of treatment ... . 13 4 9 


Number of cases showing crescents at 
time of discharge from the hospital: 


(a) total . : 3 6 20 
(b) Cases showing abundant crescents 0 0 3 
Number of cases becoming negative on 
4th to 7th plasmochin day, and 5th 
to 8th day in quinine control-series . 24 ao 12 
(22 E.A, cases) (31 E.A. cases) (11 E.A. cases) 


Number of cases becoming blood-film 
negative later in course of treatment: 
(a) Under continued plasmochin- 
quinine treatment . . Q 3 2 
(b) Under quinine treatment alone, 
or cases continued on quinine 
after the close of plasmochin 
treatmentr. 324i eon meas 2 1 On account of dis- 
charge against 
advice 


Total cases negative for parasites at 


the time of discharge ...... 28 37 14 
Number of cases discharged with posi- 8th—10 
tive blood-films up to 7th day in (2 on 7th day and 7th— 5 
plasmochin series, and 8th day of 1 on 5th day) 6th— 5 
quinine series . Ag fet Se a SM 0 3 5th— 1——21 
Total positives discharged . 3 6 22 (2 cases with very 
few rings) 


The quinine series shows the striking contrast in the condition of the blood-films 
on discharge from the hospital, and I believe it reflects the facts in regard to the 
efficacy of the quinine-plasmochin method. Toxic symptoms directly due to 
plasmochin were not observed in the series. 

One case deserves special mention. This patient was admitted to the hospital 
in a drowsy state due to a very heavy infection with aestivo-autumnal malaria. 
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He was first given quinine injections, followed by 30 grains of quinine and plas- 
mochin compound (.01 gram) b.i.d. At the close of 6 days of this combined 
treatment he had a series of epileptiform attacks, which were not accompanied 
by fever; though, at the same time, large numbers of crescents were present in 
the peripheral blood. The day previous to these attacks crescents were present 
in only moderate numbers. Treatment with plasmochin was stopped. The 
attacks recurred during the next few days, but were fewer in number and of less 
intensity. ‘Treatment was then continued, intramuscular injections of quinine 
alone being used. The crescents diminished gradually, but were still present, at 
the time of his discharge from the hospital. This case is included in the plas- 
mochin-quinine series. 

It is my opinion that the safe dosage indicated for routine use in camp treat- 
ment of the negroes is .03 gram of the plasmochin compound, combined with 20 
grains of quinine a day over a period of one week; I have given it continuously 
for 10 days without causing any disagreeable symptoms. ‘The fact must be 
stressed that in all of these so-called plasmochin-series cases full therapeutic doses 
of quinine have been used. I do not think that the addition of plasmochin gives 
any better immediate clinical results, but the small amount of plasmochin given 
with the quinine seems to be sufficient to considerably improve our results, from 
the viewpoint of malaria-control. If anything is shown by the quinine series, it is 
the epidemiological danger connected with the insufficient duration of treatment 
with this drug. Quinine treatment alone as a control measure is obsolete if we 
can only treat the cases of malaria for one week, and then discharge a high 
percentage of patients carrying crescents into an environment favoring the spread 
of malaria. Such crescent-carriers should be treated in a screened hospital or 
house; yet under the old method of quinine treatment alone we would soon be 
retaining enough cases of this order to more than fill a large hospital. These 
cases respond very well, in most instances, to a short course of treatment with 
quinine-plasmochin doses as used in these series of cases. — 


EFFECTS OF QUININE ON MALARIA PARASITES 
R. L. Carroiu, M.D. 


Almirante Hospital, Almirante, Panama 


This report is based upon the treatment of 100 cases of positive malaria ad- 
mitted to Almirante Hospital. Some of the patients were admitted for other 
conditions, and malaria was found as a secondary complication. In all cases 3 
grams of quinine sulphate were given daily for 1 week; and subsequently the dose 
was reduced to 2 grams daily. Ninety of the cases had aestivo-autumnal 
malaria; 5 had tertian; 4, quartan; and 1 was a mixed infection of aestivo- 
autumnal and tertian. The bloods were examined daily by the thick-film method. 


82 Uni1TED FrRuIT COMPANY 


The blood became negative for ring forms on an average of 3.8 days after the 
beginning of treatment; and for gametes, on an average of 5.6 days after their 
first appearance in the peripheral blood. Of the 100 cases, 11 showed gametes 
on admission; and, of these 6 only had also ring forms. Of the cases that had 
only ring forms on admission, 18 developed gametes during the quinine adminis- 
tration; so that, of the 100 cases, 29 showed gametes in the peripheral blood at 
some time during their treatment. In those cases that showed no gametes in the 
peripheral blood on admission, but developed them subsequently, the gametes 
appeared on an average of 5.7 days after the eee: administration was begun, 
— the longest time being 14 days. 


In only 2 cases did gametes persist in the peripheral blood for long periods 
under quinine treatment. In one of these, plasmochin was given on the 10th 
day, and the blood became negative on the 16th day; and in the other case 
plasmochin was begun on the 22nd day, and the gametes disappeared within 
4 days. 


INTRAMUSCULAR INJECTIONS OF QUININE 
THEODORE DE LA TorRE, M.D. 


Banes Hospital, Banes, Cuba 


In December, 1926, I was appointed District Medical Officer for the Banes 
Division of the United Fruit Company, and assigned to the district of Deleyte, 
formerly Tacajo. Thick blood-film surveys of this district had revealed that 
almost the entire population was suffering with malaria, and blackwater fever 
was very common. The area is lowland sugar-cane fields (lowest in the Banes 
Division), and is surrounded by numerous small, sluggish streams that partly 
dry up during the dry season. There are about 950 inhabitants in the Deleyte 
village proper, and the nearby villages have an estimated population of about 
600. During the crop there are over 2,000 Haitians working in this district, 
25 per cent of whom arrive in Cuba already infected with malaria. 

In an effort to control the disease, free distribution of quinine sulphate in the 
form of tablets of 5 grains each has been the practice of the Company for years, 
but with apparently no success. A close investigation of this free distribution of 
quinine disclosed a fixed aversion of the people to taking this drug, many claiming 
they could not hold quinine in the stomach; a few feared that it was the quinine 
that caused blackwater fever. Others gave no reason except their dislike for 
quinine. The fact was, that the tablets were accepted by the people but thrown 
away by most of them as soon as they were out of sight of the distributor. In 
view of these conditions, something had to be done to combat the increasing rate 
of malaria and blackwater fever, so I decided to administer the quinine by intra- 
muscular injections. 
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An immediate campaign was necessary to allay the fear of the people concern- 
ing this method of treatment, as it was the opinion of many that quinine injec- 
tions would cause abscesses which oftentimes proved serious. Influential resi- 
dents were induced to try the method, and in this way I slowly gained the 
confidence of all. The results obtained have been very gratifying. In one year, 
the record of cases of malaria from Deleyte District has dropped from the highest 
in the whole division of Banes to the lowest of any district; blackwater fever has 
practically disappeared. General health conditions have improved, and of the 
9,000 injections given during the year 1927, there have been only 4 quinine-hypo 
abscesses; two in small children, and two in adult women. 

Judged by the results obtained so far by intramuscular injections of quinine, 
the method is in my opinion the one that best meets all requirements for the 
treatment of acute and chronic malaria where the people cannot be depended 
upon to follow instructions in taking quinine. This is especially so in outlying 
sick-camp and dispensary practice. I believe that this method of treatment can 
be more generally used by nurses and field dispensers, if they will only observe 
careful technique. 

Complete asepsis is necessary. Syringe and needle are thoroughly sterilized 
for each individual injection, by boiling. The skin over the region to be injected 
(the gluteal) is disinfected with alcohol. It is important that the injection be 
made deeply and slowly into the gluteal muscles, alternating right and left sides 
for each injection, after which the area should be thoroughly massaged. The 
discomfort during and after the injection is slight, and rarely complained of, 
especially if the solution is lukewarm. To obtain this temperature I make use of 
the syringe immediately after taking it out of the boiling water. Inflammatory 
reaction is rare, and when it occurs it rapidly subsides with light massage and 
warm applications. For bed patients, a hot-water bag is applied over the part. 
For those not confined to bed, light exercise is reeommended; horseback riding is 
beneficial, and seems to give the massage necessary to promote absorption. 

Ampoules containing 1 to 114 ce. of the sterile solution of dihydrochloride of 
quinine in doses of 0.25 to 1 gm. each, are the most satisfactory preparation for 
intramuscular injection. These ampoules are obtainable in any drug store on the 
island of Cuba. I have found those prepared by Carlos Erba of Milan especially 
satisfactory. 

In severe attacks of malaria adults are given 1 to 2 injections of 1 gm. each per 
day, rarely more. In children the dose is graduated according to the age. With 
those cases who have suffered a previous attack of blackwater fever, I invariably 
begin with a small dose, watch its effect on the urine, and increase the dose daily, 
or stop quinine medication altogether, if symptoms of blackwater develop. It 
is generally accepted that quinine may precipitate a latent attack of blackwater, 
although I have found in practice that cases who have previously had black- 
water fever tolerate quinine well. In the average case of malaria I give 1 gm. 
daily intramuscularly for a period of 4 to 6 days, then only twice a week, for at 
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least 3 weeks, and follow this treatment with Pink Tonic Pills (a modified Aiken’s 
Tonic formula). 


CONCLUSIONS 


(1) That this is an effective and practical method of quinine administration, 
and the only dependable one when treating people with acute and chronic malaria 
who object to taking quinine, and who cannot be depended upon to follow in- 
structions regarding the oral administration of the drug. 


(2) In outlying sick camps and dispensaries the method can be used to ad- 
vantage by nurses and field dispensers without danger of necrosis or abscess 
formation, if they will only observe the usual aseptic precautions. 


(3) The absorption of the drug is slow but certain, and its effect is assured. 
The cost of treatment is small in comparison to that of hospitalization. This 
method of administration has undoubtedly saved many lives, and the 1927 
records of Deleyte Dispensary when compared with those of past years, show 
that the hospital admission and the sick-day rate among laborers in this district 
have been greatly reduced. 


Epiror’s CoMMENTS 


Based on the clinical and laboratory data reported in this section, and also 
on the work of a great many other observers, certain conclusions seem justifiable 
in regard to the results to be expected by the exhibition of quinine and plasmochin 
individually and in combination, in the treatment of malaria: 


(1) Quinine is a specific against the schizonts of all types of malaria, and these 
are responsible for the clinical symptoms. In acute cases it is the drug of election; 
and in order to get prompt results, large doses must be given (2 to 3 grams daily 
in divided doses). In pernicious and persistent cases, part or all of this must be 
given intramuscularly or intravenously, until the acute symptoms subside. Then 
oral administration suffices. 


(2) In acute cases the exhibition of quinine for short periods favors for some 
unknown reason the appearance of gametocytes in the peripheral blood. This 
observation was made by Dr. H. C. Clark in his malaria surveys in 1926, and a 
preliminary report was published in the American Journal of Tropical Medicine, 
Vol. VII, January, 1927. The observation was confirmed by Dr. W. Cordes, and 
referred to in the Fifteenth Annual Report (1926) of the Medical Department of 
the United Fruit Company, page 66. The reader is also referred to Dr. O. T. 
Brosius’ report in his Series I, page 42, in this section. In explanation of this 

_phenomenon, two hypotheses are submitted: 

(a) That the exhibition of quinine determines the gametocytes from the deep 

viscera to the peripheral blood, or 
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(b) It creates an environment which favors the development of increased 
numbers of gametocytes. 


This may be considered as Nature’s method of self-preservation of the species, 
and is comparable to what takes place in all forms of free-living unicellular life. 
When the nutritional conditions are favorable, multiplication takes place asexu- 
ally. When the environment becomes unfavorable, the organisms, after conjuga- 
tion, assume the cystic or resting stages until conditions are again favorable for 
their asexual multiplication. When malarial gametocytes in the peripheral blood 
are increased in numbers, mosquitoes are more readily infectible. 


(3) Gametocytes developed under quinine administration are viable, as shown 
by Darling, Ross, Barber, and Wenyon. ‘The observations in this connection 
were referred to in the Fifteenth Annual Report (1926) of the Medical Department, 
page 37. 


(4) Plasmochin is mainly effective against gametocytes, and it also has a 
marked action in clearing the schizonts of the tertian and quartan types of 
malaria from the peripheral blood. On the schizonts of the aestivo-autumnal 
types, its action is negligible. It apparently does not prevent the development of 
blackwater fever, ascan be noted from Doctor Brosius’ report, Series A and 
B, — page 40. Moreover, it is not as effective in preventing relapses when ad- 
ministered alone as it is in combination with quinine. 


(5) It appears from the few observations made by Dr. Barber and Mr. Komp 
(see page 54), to have a toxic action on the crescents, as, after a few doses, mos- 
quitoes feeding on these individuals do not become infected. This observation is 
exceedingly important, and if it is confirmed, plasmochin must be considered of 
paramount importance in malaria control. 


(6) If given in too large a dosage, or over a too prolonged period of time, plas- 
mochin may cause toxic symptoms. In a small percentage of cases there appears 
to be an idiosyncrasy for the drug, and this is the case also with some people 
when taking quinine. The daily dosage should not exceed .06 gram, and this 
should not be continued over a period exceeding 6 days, unless the patient is 
under the closest daily observation. Apparently doses in excess of this are not 
more effective against the parasites, as can be noted from Dr. Brosius’ report, 
Series B (page 40). 


(7) The toxic symptoms take the form of headaches, giddiness, gastric distress, 
cyanosis, etc., and the drug may cause death. Clinical findings at the onset of 
toxic symptoms are leukocytosis and erythrocyte degenerations (see Dr. 
Cordes’ report, page 62). 


(8) The administration of quinine in combination with plasmochin apparently 
prevents the development of toxic symptoms, and because of this and the thera- 
peutic action of the two drugs on the different phases of the parasites, they should 
always be given in combination in order to get the best clinical results. 
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(9) Our experience indicates that for an adult the amount of quinine to be 
given daily in combination with plasmochin, depends on the clinical symptoms. 
In chronic cases without acute symptoms, 1 gram daily will suffice. In acute 
cases, from 2 to 3 grams daily are necessary in order to obtain optimum results. 


(10) In ambulatory cases not under daily supervision, the daily dosage of plas- 
mochin should not exceed .04 gram, in combination with 1 to 2 grams of quinine, 
for a period not to exceed 6 days; or .06 gram plasmochin, with the same dosage 
of quinine, over a period not to exceed 4 days. Whenever possible, all cases so 
treated should return for a reexamination within from 3 to 4 days after the course 
is completed; and if parasites are still present, a 2nd course of treatment is 
indicated. ; 


(11) All ambulatory cases should be warned that if they experience head- 
aches, dizziness, or gastric distress, or if blueness develops in the face or lips, the 
drug should be immediately suspended, and that they should report to the physi- 
cian for further instructions. 


(12) If, on a thick-film survey, the camp population should be heavily infected, 
60 per cent or over, blanket treatment of the whole population is recommended, 
and the course of treatment should be administered in accordance with the 
dosage referred to above. Within from 3 to 4 days after the last treatment is 
given, the camp should be resurveyed; and if any cases are still found positive, 
another similar course of treatment should be instituted. It has been demon- 
strated that the heavily-infected carriers (frequently without acute symptoms) 
most readily infect mosquitoes, and that one heavily-infected mosquito ‘may 
transmit malaria for 3 months at least. The importance of repeated surveys 
therefore, to discover and treat the carriers, cannot be too highly stressed, and it 
would be highly advantageous if this could be done-during the dry season. This 
will prevent the high incidence of mosquito infection later on during the rainy 
season when conditions are more favorable for their multiplication. 


SPLEEN AND PARASITE RATES AS MEASURES OF MALARIA 
IN THE CARIBBEAN AREA* 


Ho" C) CrarkoMcD: 
United Fruit Company Medical Department 
New York, N. Y. 


This report is based on an extensive autopsy service in the American tropics; 
and upon the added experience obtained more recently while conducting surveys 
and the treatment of large labor forces and their families on rural plantations 


*Read before the American Society of Tropical Medicine, May 1, 1928; it will appear in The American Journal 
of Tropical Medicine. 


MEDICAL DEPARTMENT : 87 


scattered among certain island and mainland countries of the Caribbean area. 
A large part of the labor forces in those places consists of West-Indian negroes. 
It was very desirable to detect, as nearly as possible, all malaria-infected indi- 
viduals among those examined during the periodic surveys, in order that they 
might be treated; and to use the simplest and most rapid method available in 
diagnosis, in order that it might be applied by a limited personnel. The system 
of surveying a camp for enlarged spleens made a strong appeal as the most 
feasible method to expedite the work, since it has been generally taught that en- 
largement of the spleen is a constant, significant symptom in both acute and 
chronic malaria. 

The primary object of any business organization in the Tropics, forced to con- 
tend with the malaria problem, is to save labor days; and this results, to some 
extent, in more pressure being exerted in caring for the adult males than for the 
women and children in the remote plantations. It has been generally known, 
of course, that the spleen rate in children is of more significance than in adults. 
Nevertheless, it would seem that any adult showing an active malarial infection 
(demonstrable parasites in the peripheral blood) would also present a definite 
degree of splenic enlargement. The method does reveal a certain number of 
people with the disease who have a spleen that is definitely palpable. In fact, it 
is serviceable as a rapid preliminary measure to determine whether malaria. is 
present in a given community; but, as a quantitative method for selecting adult 
males in need of treatment, it does not meet business requirements—at least, 
not in the Caribbean area. Its success is limited, even when applied to children. 
An opportunity to collect some data on the respective values of the spleen rate 
and the parasite rate in a large number of Haitian negroes, recently presented 
itself. The results of these examinations, together with recorded facts accumu- 
lated from past autopsy experience in the Caribbean region, lead one to conclude 
that the spleen rate, in these negroes, has less significance than in other races of 
the same region. The sizes of the spleens in several of the negroes in the West- 
Indian group coincide with those recorded in Oudendal’s! reports on the Javanese 
and Chinese laborers in the eastern Tropics. 

The recent application of the spleen and parasite rates to which your attention 
is directed, was conducted in the northern peninsula of Haiti during the weeks 
which followed the apex in rainfall for that region. These records cover the ex- 
amination of 11,000 adult Haitian negroes and 1,102 Haitian negro children. 
The method used in palpating the spleen was neither the standing nor the re- 
cumbent position, although it combines some of the features of both methods. 
For the method we elected to use, I am indebted to Lieut.-Commander P. W. 
Wilson (MC), U. S. N., Chief of Medicine in the Haitian General Hospital at 
Port au Prince, Haiti. 

The nude subject under examination was seated astride the end of a narrow 
bench, with his elbows resting on his knees and his chin resting on the palms of 
his hands. The examiner took his seat astride the same bench and immediately 
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behind the man under examination. The right hand of the examiner could then 
rest firmly on the back of the man being examined, while the palpating hand could 
introduce the tips of the fingers beneath the costal margin. The relaxation of the 
abdonien, during the time necessary for 2 or 3 deep inspirations, afforded a good 
opportunity to feel an enlarged spleen. In fact, I think that some spleens which 
did not represent significant degrees of enlargement may have been recorded. 

The parasite rate was determined by using 4 or 5 small drops of blood from the 
lobe of the ear. This blood was spread into a circular spot about 3%” in diameter. 
The slides were then assembled and stained according to the modification of the 
thick-film method recommended by Barber and Komp.? The examination of 
a given slide was terminated after 50 microscopic fields had been examined. A 
solitary blood-film was examined from each person. An infection was recorded 
as heavy if 5 or more parasites were found in one field, while a medium infection 
was one that revealed 5 or more parasites in several fields, and a light infection 
was indicated by finding a few parasites in the entire search. 

The same methods used on the adults were applied to 1,102 children ranging 
from 2 to 12 years of age. These negro children were dwelling and examined 
in the same villages and rural communities where the adult negroes lived. The 
only variant in this examination was that the children were not undressed, since 
it was an easy matter to slip the palpating hand under their loosened clothing 
(usually a one-piece garment) and effectively palpate the splenic area. These 
spleen rates were determined by a number of doctors who had had considerable 
clinical experience in physical examinations in their hospital and dispensary 
services. The parasite rates were determined almost entirely by 2 doctors and 1 
technician familiar with the Barber and Komp method of thick-film examination. — 
The results of these investigations now follow: the spleen rate of the 11,000 adult 
Haitian negroes (not under treatment for malaria) was 3.05 per cent, while the 
parasite rate was 23.5 per cent. The spleen rate of 1,102 Haitian negro children 
was 22.77 per cent while the parasite rate was 41.9 per cent. The relation of 
these two rates varied, to some extent, in the children of different communities. 


TABLE I 


DEGREES OF INFECTION FouND By PARASITE RATES 


Adult Males Children 
Heavy’ infections’ aa... 20) hans eat .. 653 (25.2%) 55 (11.9%) 
Medruni infections: 07.4), 0.7 ote arnseg ete oa 878 (34.0%) . 205 (44.4%) 
Lightanfeetions:)iaceoctes ago) ae aa -. 1,054 (40.8%) 202 (43.7%) 
2,585 462 


There was no constant relationship between the heavy infections and the 
spleens that were palpable. 
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TABLE II 
Species OF MaLariAL PARaAsitES FouND IN SURVEY 
Adult Males Children 
Aestivo-anbummnal i) ah . . 2,231 (86.30%) 361 (78.14%) 
Quarta ne ett aati bel ce ss. $36 (13.00%) 91 (19.70%) 
Aestivo-autumnal and CUTWe ew obe rein be tee F 9 ( 0.84%) 8 ( 1.73%) 
TGELInpe SUE SITAEP | joe ts cats ood. | oe cs 1 ( 0.04%) 0( 0.0 %) 
SUSAN TEE 122. le GSS il OE GU aa alec 8 ( 0.31%) 2 ( 0.43%) 


Surveys have now been applied on two successive years to the negroes residing 
in this territory, and the quartan rate each year was very high. It occupies a 
position more or less similar to that held by the tertian infections along the main- 
land of the Caribbean Sea. The bulk of the infections were aestivo-autumnal in 
character. The palpable spleens showed no very marked tendency to be asso- 
ciated more frequently with quartan infections than with the aestivo-autumnal 
cases. 

TABLE III 
S1ZES OF THE ENLARGED SPLEENS FouND IN THE SURVEYS 
Adult Males : Children 


Spleens that were just palpable . . . . . . 264 (78.8%) 131 (52.2%) 
Spleens 1 finger below costal margin AT 68 
Spleens 2 fingers below costal margin. . . . 18 (21.2%) 40 (47.8%) 
Spleens 3 fingers below costal margin. . .. 5 11 
Spleens 4 fingers below costal margin. ... 1 1 

335 251 


This table shows that only 47.8 per cent of the palpable. spleens in children 
were below the costal margin, while but 21.2 per cent of the palpable spleens in 
adult men showed this degree of enlargement. 


TABLE IV 
Tue Parasite Rate IN THE INDIVIDUALS WITH ENLARGED SPLEENS 
Adult Males Children 
Blood positive for malarial parasites . . . . 110 (32.8%) 175 (69.7%) 
Blood negative for malarial parasites . . . . 225 (67.2%) 76 (30.3%) 


It is, therefore, found that 2,475 out of 2,585 negro men who were positive for 
malarial parasites did not have palpable spleens, and that 287 children out of 462 
that were positive for malarial parasites did not have palpable spleens. 


TABLE V 
Species OF Parasites Founp IN INDIVIDUALS WITH ENLARGED SPLEENS 
Adult Males Children 
Aestivo-antiminal 4h) bere oe, fobs 92 121 
Quartan sy eee ei eee ieee ck. : 18 49 
Aestivo-autumnal and ate eye eae, 1. 0 5 


110 175 
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None of the 11 tertian infections recorded in Table II was found in individuals 
with palpable spleens. It has been the experience that marked acute enlarge- 
ment of the spleen has been associated with the benign malarial fevers, tertian 
and quartan. It may be stated, for those who are interested, that 4 adults and 1 
child showing enlarged spleens also revealed micro-filaria in the blood films. 

Autopsy service and field medical experience in the Tropics have, for many 
years, impressed me with the apparently unusual circumstance that a significant 
degree of acute or chronic enlargement of the spleen is far more frequently found 
in the Latin-American labor class than in the negro labor class that live under 
the same conditions. The anatomical records of the early construction days of 
the Panama Canal contain numerous entries of “Colombian spleen,”’ a local name 
applied in those days to any spleen showing extreme chronic enlargement in a 
Latin-American individual. 

So much has been written on the spleen rate and its method of application, that 
J fear some may now credit it with a simplicity and significance that are not fully 
deserved. I am skeptical as to whether the average individual can palpate a 
spleen that is not at or below the costal margin, with any greater degree of success 
than he can stain and examine a thick blood-film for parasites. Furthermore, 
Oudendal’s! work shows that a number of congenital variations, and physio- 
logical and pathological conditions, can interfere with a correct determination of 
a spleen rate when applied to the different races. It is difficult to precisely ascer- 
tain the normal size of the spleen in different races or to determine what actual 
size is definitely and safely palpable. Clinicians in well-organized hospital ser- 
vices do not always agree on whether or not slightly enlarged spleens are palpable; 
and naturally this difficulty in diagnosis is greatly increased when it becomes 
necessary rapidly to make a large series of spleen palpations in the field. 

Piersol® records the weight of the spleen in man as 195 grams, while Cunning- 
ham ‘ gives itas 160 grams; and Cattell5 states, in reporting his experience at 
autopsy, that the organ varies in size and weight even in healthy young adults, 
and may weigh anywhere from 80 grams to 200 grams. Ordinarily, he claims, its 
weight in adults is between 100 grams and 300 grams, with an average of 170 
grams. Oudendal’s observations in the eastern Tropics show that any spleen 
weighing over 100 grams is larger than a “normal Indian spleen’’; and his records 
included the Javanese and Chinese laborers of that area. 

In order to present further data on the spleen of the adult negro in the Carib- 
bean area, in addition to those obtained during the surveys in Haiti, I have 
collected a few groups of other West-Indian negroes and Latin-Americans that I 
have been able to study at autopsy. These are groups of fatal cases of aestivo- 
autumnal malaria (or mixed cases of malaria), blackwater fever, typhoid fever, 
lobar pneumonia, etc., which, at autopsy, appeared to be comparatively free 
from associated diseases. Intestinal parasites, focal tuberculosis, latent malaria, 
etc., were, however, frequently associated; and an occasional case showed a posi- 
tive Wassermann test. These series of cases are composed chiefly of adult men 
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between the ages of 20 and 50 years; but a few women, whose body weight and 
height seemed to compare favorably with those of men, were also included. My 
“vard stick” group, which is to be used as a normal approximation, is a collection 
of people who were apparently in good health at the time they lost their lives as 
the result of one of the various forms of external violence. No case of this nature 
was included if the spleen had sustained any injury. The people who comprise 
these groups were all living in unscreened quarters in the coastal plain-area of the 
Caribbean Sea. Some of them dwelt in localities which had had the advantage 
of Canal Zone anti-mosquito campaigns, but their duties kept them in compara- 
tively unsanitated regions. These were laborers employed during the very early 
years in the construction period of the Panama Canal. No case of external 
violence was included in the series if the individual had lived a sufficient length 
of time after the injury to develop an inflammatory disease. The spleen weights 
recorded were taken soon after the removal of the spleen from the body, and after 
all extraneous tissues had been cut away. 


TABLE VI 
Tora Autopsy SERIES OF CAsES BY AGE GROUPS 
Age Panama Canal Zone Honduras Cases Honduras Cases 
(Years) West-Indian Negroes West-Indian Negroes Latin-Americans Totals 

Leto 20ts. es 30 0 28 58 
MIstO30 0 ee 96 1 84 181 
SUELO AO co a, 41 4 28 73 
AR DO Sh 17 0 EF 28 
PB UCOLOUR) Lor tare 3 1 5 9 
ORO 0e re ~ 2% 1 0 0 1 
Over70 ... 0 1 0 1 

188 7 156 351 


Race Analysis: 

West Indian Negroes in the Panama Canal Zone: Barbados, 68; Jamaica, 68; 
other British West Indies, 39; the French West Indies, 13. 

West-Indian Negroes in Honduras: Jamaica, 6; Trinidad, 1. 

Latin-Americans in Honduras: Honduras, 101; Salvador, 42; Guatemala, 3; 
Spain, 3; Nicaragua, 4; Costa Rica, 2; Mexico, 1. 

Duration of Stay on Mainland. — Of the Panama Canal Zone cases, 56 had 
been in that area less than 1 year. All other individuals had spent from one to a 
great many years on the coastal plain of the mainland facing the Caribbean Sea. 


TABLE VII 
WEIGHTS OF THE SPLEENS IN THE PANAMA CANAL ZONE NEGRO-AUTOPSY SERIES 

Number Range in Spleen Average Spleen 

Cause of Death of Cases Weights (Grams) Weight (Grams) 
WIA Ariat), os ae cop ee ete ce 66 80 to 500 - 280 
Blackwater fever ...... 7 105 to 695 375 
PVDHOE TEVER soe a 34 85 to 830 359 
Pneumonia, lobar. ..... . 46 85 to 1015 327 


External Violence ...... 35 80 to 350 149 
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TABLE VIII 
SPLEENS RECORDED AS PALPABLE AND NON-PALPABLE IN THE P.C.Z. NEGRO SERIES 
Malaria Series Number Palpable Non-Palpable Positive for Pigment 
Weight (Grams) of Cases _ Spleens Spleens or Parasites 
LOO or less 4c et ee 2 1 1 Q 
LOUto:2003 5 pane 13 10: 3 18 
201 to S00 Nh eo fae 26 16 10 26 
SOL to: 400.) 3 ie 16 14 4 16 
40 bt 500 ste 9 9 0 9 
66 50 16 (24.2%) 66 
Blackwater Fever Number Palpable Non-palpable Positive for Pigment or 
Weight (Grams) of Cases Spleens Spleens Malarial Parasites 
100 or less. 0 0 0 0 
101 to 200. 1 0 1 0 
201 to 300. 3 3 0 2 
301 to 400. 0 0 0 0 
401 to 500. 1 1 0 0 
501 to 600. 1 1 0 1 
601 to 700. 1 1 0 1 
7 6 1 (14.3%) 4 
Typhoid Fever Number Palpable Non-palpable Positive for Pigment or 
Weight (Grams) of Cases Spleens Spleens Malarial Parasites 
100 or less. Q 0 Q 0 
101 to 200. “i a 4 1 
201 to 300. 6 6 0 1 
301 to 400. 8 8 0 Q 
401 to 500. 6 6 0 Q 
501 to 600. 0 0 0 0 
601 to 700. ih 1 0 0 
701 to 800. 3 3 0 0 
801 to 900. 1 1 0 1 
34 28 6 (17.6%) 7 
Pneumonia, Lobar Number Palpable Non-palpable Positive for Pigment or 
Weight (Grams) of Cases Spleens Spleens Malarial Parasites 
100 orless ... 1 0 1 0 
LOL to; 2200 epee. 11 Q 9 1 
ZO Leta v SOD ee: 14 4 10 4 
301 to 400. 5 m3 2 1 
401 to 500. 6 3 3 4 
501 to 600. 7 6 1 0 
601 to 700. 1 1 0 0 
701 to 800. 0 0 0 0 
801 to 900 . 0 0 0 0 
901 to 1,000 . 0 0 0 0 
1,001 to 1,100 . 2 1 0 0 
46 20 26 (56.5%) 10 
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External Violence Number Palpable Non-palpable Positive for Pigment or 
eight (Grams) of Cases Spleens Spleens alarial Parasites 
100 orless. . ... 9) 0 9 Q 
10 fo 20044 21 1 20 8 
201 to, S00 ae. 4 3 1 " 
SOL: to 40003 ss. 1 1 0 1 
85 5 30 13 
TABLE IX 


SPLEENS CONSOLIDATED B¥ WEIGHT GROUPS—PALPABLE AND Non-PALPABLE— 
P. C. Z. NEGROES 


Weight Groups Number Palpable Non paleatic % of the Non- 


(Grams) of Cases Spleens Spleens palpable Spleens 
100 orless. ... 14 1 13 92.9 
LOE tog 200-6 = 53 16 37 69.8 
ZOETON, SOD. = 53 32 21 39.6 
301 to 400... 30 26 4 13.3 
401to 500... a2 19 3 13.6 
501to 600... 8 7 1 12.5 
601 to 700. .% 3 3 0 0.0 
70lto 800... 3 3 0 0.0 
801 to 900... 1 1 0 0.0 
901 to 1,000... 0 0 0 0.0 

1,001 to 1,100 . 1 1 0 0.0 
T8382)". 109 79 42.0 
TABLE X 


PARASITES OR PHAGOCYTED CLUMPS OF PIGMENT IN THE SPLEEN FILMS AT 
AtuTopsy—PANAMA CANAL ZONE NEGRO SERIES 


(The 66 fatal cases of malaria are excluded from this table) 


Weight Groups Spleens Spleens Found % of Spleens Found 
Grams) Examined Positive Positive 
LOD or less nea ole 12 2 16.7 
101 to 200. TAS eee 40 10 25.0 
201 to 300. Q7 9 33.3 
301 to 400 . 14 4 28.6 
401M OSE DOU oe Be ke oe 13 6 46.2 
BOIUO COOR gait > ee 8 1 12.5 
GOO. SLOG hk cae eet 3 1 33.3 
7Olto 800. 3 0 ] 
801 to 900. 1 1 
901 to 1,000 . 0 0 20.0 
1,000 to 1,100 . 1 0 J 
122 34 27.8 
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TABLE XI 
AVERAGE OF SPLEEN WEIGHTS By Nativity In DisEases—P. C. Z. NEGROES 

Number of Blackwater Typhoid External 

Nativity Negroes Malaria* Fever* Fever* Pneumonia . Violence 
Barbados . . . 68 270 420 Slot, 9190 1$1 
Jamaica: . . 68 308 435 341 317 139 
Other B. W. ee 39 278 225 233 434 153 
French W. I. . 13 188 353 622 365 218 
188 280 oD 359 327 149 


This Table XI was prepared in order to study the Barbadians as a separate 
group, since malarial fever was not an endemic disease in Barbados during the 
construction period on the Panama Canal Zone. 


TABLE XII 
SpLeENs oF Necroes ExaMInepD at Autopsy In HonDURAS 
Age Weight of 
Nativity (Years) Cause of Death Spleen (Grams) 
JAMAICR faa dn co eee 39 Chronic nephritis 240 
Jamaica ess. ce ee eee 29 Pneumonia, lobar 165 
Jamnsica, 4) er i ae ee 30 Cirrhosis of liver 160 
Jamaicays | Sis an ne agen eeeene 74 Chronic nephritis 150 
JaMaica oo a2 ta ae 60 Cancer of the stomach 130 
Jamaica)”. ".)) sac Steaaee ae 3) Aortic aneurysm ° 120 
Trinidad %\"\-weee an 32 Aortic aneurysm 140 


Two of the negroes in Table XII (28.57 per cent) were positive for malarial pig- 
ment or parasites in the films made from the spleen pulp. 


TABLE XIII 
WEIGHTS OF THE SPLEENS IN Honpuras-LAatTIn AMERICAN SERIES OF AUTOPSIES 

Number Average Spleen 

Cause of Deaths of Cases Spleen Waleben | (Grams) Weights (Grams) 
Malaria .. oh ose E 13 245 to 1,560 612 
Blackwater fever ye eee 5 395 to 1,700 1,009 
Typhoid fevers. 3.3 9 oe y 360 to 835 561 
Pneumonia, lobar 40 ee 68 220 to 1,475 633 
External violence ...... 8 180 to 740 456 
Other'diseases. . . 5%... 55 185 to 1,420 542 
156 180 to 1,700 599 


Excluding the cases of fatal malaria (12 aestivo-autumnal cases and 1 case 
showing aestivo-autumnal and tertian mixed infection), there were 28 cases of 
non-malarial deaths which showed parasites: i.e., aestivo-autumnal, 24; aestivo- 


* The figures in this column represent weight in grams. 
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autumnal and tertian, 1; and tertian, 3.. In addition to these cases (28), there 
were 52 which revealed malarial pigment, phagocyted clumps, in the spleen 
films. Thus, exclusive of the fatal cases of malaria, 55.9 per cent of the Latin- 
Americans studied at autopsy revealed evidence of recent malarial activity; and, 
indeed, parasites in small numbers may have been present at the time. 


Unfortunately, I can not supply for the Latin-American series of cases the com- 
parative data, as listed for the negro in Table VIII, because the clinical records 
are not available for this series. 


TABLE XIV 


MaAtarRIAL PARASITES OR PHAGOCYTED PIGMENT IN CLUMPS FoUND IN SPLEEN 
Fits, Latin-AMERICAN SERIES OF AUTOPSIES IN HoNDURAS 


(The 13 Fatal Cases of Malaria are Excluded from This Table) 


Weight Groups Spleens Spleens % of Spleens 
(Grams) Examined Positive Positive 
TOOGr lessy a. Sees) te oe 0 0 0.0 
UO EET ae OO. oy aac tation ve ads 2 2 100.0 
POU TOn COO tN ea eo near, 20 10 50.0 
SUL Oe S00 Foe aoe re sar: 20 16 80.0 
401 to 500 Q4 14 58.3 
BO LATO, OOO ds Sree eee sain 8 20 13 65.0 
GOte toes OO sir ar ie S Ao: 14 6 42.9 
701 to 800 11 3 24.3 
801 to 900 11 4 36.4 
901 to 1,000 8 4 50.0 
1,001 to 1,100 1 0 
1,101 to 1,200 2 1 
1,201 to 1,300 2 Q 
1,301 to 1,400 2 1 61.5 
1,401 to 1,500 4 Q 
1,501 to 1,600 0 0 
1,601 to 1,700 u 1 
1,701 to 1,800 1 1 
143 80 55.9 


It is not possible for me to give the records on autopsies in Table XV, in 
regard to their body height and body weight, but I can offer a short series of 34 
cases in which these data were based on the nude body just before the autopsy 
was performed. Thirteen of the negro cases to be given are taken from the orig- 
inal 35 cases of external violence, but the rest of the series represent individuals 
entirely outside the 3 serieso far discussed. 
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TABLE XV 
CONSOLIDATED SPLEEN WEIGHTS IN THE 3 AUTOPSY SERIES 
Weight Groups P. C, Z. Monduras Honduras 
(Grams) W. I. Negroes W. I. Negroes Latin-Americans 

1L00‘or less’? tye eee 14 0 0 
L0Lt0¢ 220073 ee ae eee 53 6 Q 
BOT tox 2300) Sear eee 53 1 22 
S01 tomy 400 bare eee 30° 0 23 
AQ 1 to2 500 ketene 5. fee Q2 0 Dart 
501 to 600 8 0 QI 
601 to 700 3 0 14 
701 to 800 3 0 he 
801 to 900 1 0 12 
90T to 1,000 0 0 8 
L001 (071 100s ei ee 1 0 1 
LAO tol 2006 he. ete te 0 0 Q 
1,201 to 1,300 0 0 3 
1,301 to 1,400 0 0 9g 
1,401 to 1,500 0 0 4 
1,501 to 1,600 0 0 1 
1,601 to 1,700 0 0 1 
1,701 to 1,800 0 0 1 
188 ie 156 


TABLE XVI 


RELATION OF SPLEEN WEIGHT To Bopy Heicut AnD Bopy WEIGHT IN 4 RAcEs 
34 Cases oF EXTERNAL VIOLENCE 


PAaNAMAN (LATIN-AMERICAN): 


Bod Body Weight Spleen Weight Spleen Examined for 
Age Height (Pounds) (Grams) Parasites or Pigment 
98) gy hodh ls keep lay 165 185 Pigment 
O75 Sy Rib ys Ass Ree aR oo 127 215 Negative 
QB ea Brr NS aian Ne as nea 116 205 Pigment 
SB oie, Vert eae 102 , 500 Negative 
27 Nae ie ih ithe aD anno 128 450 Pigment 
BO ek RR hc ene a aia 10614 200 Pigment 
7022 tbo coco 101 520 Negative 
Necrots, West Inp1an, C. Z.: 
SO ORY AR See ee 123 195 Negative 
Oy ne tape ea ok, SU aS 130% 180 Pigment 
A005" Satins oe ree 159 300 Negative 
SOS. a0) Vee ene oan ae 134 205 Negative 
AV eRe HDR ert ey RMN ar care! 148% 175 Pigment and par. 
88h. Oe eran 1431 130 Pigment 
BO ri ca ean Dn 134 90 Pigment and par. 
95 iS hd 127% 155 Negative 
AQ an cain, een gaat ie 14914 125 Negative 
$0 toe Oe Oia 12814 85 Negative 
1 | ae lie Be ae, Boh Vs ees" 98 95 Negative 
AS FEAT AS hat Bre ree as 128 80 Negative 
2045 suid coe ees 12614 155 Negative 


* These cases belong in the “other diseases’’ group. 
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TABLE XVI. — Continued 


Unitep Srates, C. Z., WHITES: 


Body Body Weight Spleen Weight Spleen Examined for 
Age Height (Pounds) (Grams) Parasites or Pigment 
Ait CRRIE IS Pie oRo 152 175 Negative 
Ue Gg eae hho ee L 12 170 Negative 
Soieo wee eis eee os TONS 141 100 Parasites, E.A. 
DSO a Ae hich fo) 5’ 10” 139 150 Negative 
Coen A tby ha ine 8 bi 855 145 115 Negative 
ned we pcre. Nabe WY tae SS Yoh a YB 152 100 Negative 
CAS ONS Meee Rie 2b ta eae a 147 155 Negative 
Aa Mi the MA teat Do 6 126 115 Negative 
Ae aos. oe Ne be) Dee! 113 95 Negative 
Aaoeapi cs ns Day LA. 150 100 Negative 
peer, tela ae Se Bl 110 60 Negative 
AO ian ees. Far et 121 125 Negative 


<1 ot aay Coss Me Oa 124 65 Negative 
Rare aa ase men sly Ne A! 125 95 Negative 


There seems to be no sharply defined relationship between the size of the spleen 
and the height or weight of the body. Panamans, (7) showed a spleen-weight 
average of 325 grams and a body-weight average of 121 pounds. West-Indian 
negroes (13) gave an average spleen weight of 151 grams and a body-weight 
average of 133 pounds. United States (white) Citizens (12) gave an average spleen 
weight of 122 grams and a body-weight average of 139 pounds. Chinese (2) gave 
an average spleen weight of 80 grams and a body-weight average of 124144 
pounds. 

Malaria was never present in Barbados until very recently, so that the young 
Barbadian laborers who visited the Canal Zone in the very beginning of the 
American construction period were non-immunes to a certain extent. These men 
furnished some very malignant cases of malarial fever, and a number of them 
died. The spleens in these men, at autopsy, showed a very tense, delicate, choco- 
late or slate-colored capsule; and the pulp was so soft that considerable care was 
necessary, in lifting the organ out of the abdomen, to avoid rupture of the cap- 
sule. This pulp was in a semi-liquid state, and varied in color from a rich choco- 
late to a dark slate or maltese. In spite of these acute changes, the degree of 
enlargement was not in proportion to the other acute changes. Enlargement was 
seldom a truly significant feature. Noland and Watson reported 3 cases of spon- 
taneous rupture of the malarial spleen: 1 occurred in a Barbadian negro; a 2nd, 
in an old world Spaniard; while the 3rd was in a Jamacian negro. The first 2 
cases carry no weight record of the spleen, but the spleen was removed at opera- 
tion in the 3rd case and the weight of it was recorded as 140 grams. 
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Attention should be directed to the fact that from 70 to 80 per cent of the 
malaria found in our field surveys of the past 2 years in various parts of the 
Caribbean area, is aestivo-autumnal in character; and this form of the disease is 
not so prone to show the splenic enlargement commonly found associated with 
tertian and quartan fever cases. 

The large, hard, red spleen, “‘ague cake,” that develops in certain individuals 
who have suffered a number of acute attacks of malaria, or who carry the disease 
as a chronic infection over long periods of time, is exceedingly rare in the West- 
Indian negroes that I have examined at autopsy or in the field surveys for malaria. 
It is comparatively common in the Latin-Americans, of the same age, who have 
lived under the same environment. Marchiafava and Bignami’ state that the size 
of the splenic tumor depends chiefly upon the duration of the infection, but seems 
also to be influenced by other factors: such as the individual malarial district, 
the age of the person, and possibly certain more individual phenomena which 
are as yet unknown. Baetz8 had a long clinical experience in the negro medical 
wards of Ancon Hospital, in the early years of its American administration, and 
he states that the hypertrophied spleens were not noticed in the negro but that 
they were commonly found in the Latin-American and the full-blooded Indians. 
Darling? explained these large, chronic spleens—‘‘Colombian spleen” or “ague 
cakes’’—as follows: 

It is a spleen which apparently has gotten into the habit of making and caring 
for white and red blood cells in response to a stimulus which is usually malarial 
in the beginning, but in which malarial parasites have disappeared or been 


reduced to numbers too inconsiderable to account by themselves for the splenic 
tumor. 


All this is well borne out in the case of the Latin-American and certain white 
people of other origin, but it certainly does not explain the absence of such 
spleens in the Jamaican, Barbadian, and Haitian negroes living in the same 
environment. I have seen too small a number of other West Indians to include 
them in this statement. These large chronic spleens, at autopsy, in my experi- 
ence, seldom offer gross evidence of pigmentation; and even the microscopic 
films made from the crushed pulp in many cases show no parasites or pigment. 
Those that do reveal this evidence usually show a scant number of parasites and 
very little pigment after a careful, extended search. These spleens must have an 
unusual aptitude for rapidly phagocyting parasites and eliminating pigment. It 
is practically certain that the individuals possessing them, if they continue to 
live in their old environment, are frequently reinfected. 


SUMMARY 


1. The parasite rate, employing the thick blood-film method, for 11,000 adult 
Haitian negroes was 23.5 per cent, while the same test on 1,102 of their children 
showed a rate of 41.9 per cent. 
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2. The spleen rate for these same adults was 3.05 per cent; and for the same 
children, 22.78 per cent. 

3. Of the 2,585 adult negroes whose blood-films were positive for the parasites 
of malaria, only 110 had palpable spleens. Therefore, 2,475 men with malaria 
would have been overlooked, had the spleen index alone been employed. Of 
the 462 children whose blood-films were positive for malaria, 175 had palpable 
spleens. Therefore, 287 children with malaria would not have been considered 
infected if we had used only the spleen index. 

4. Of the 335 adult negroes who had palpable spleens, 225 did not have malarial 
parasites in their blood-films. Of the 251 negro children who had palpable 
spleens, 76 failed to reveal parasites in their blood-films. Of the palpable spleens 
found in the adult negroes, 264, or 78.7 per cent were barely palpable; while 131, 
or 52.2 per cent of the palpable spleens in the children were of the same type. It 
is possible that all the palpable spleens recorded, even though not associated 
with parasites in the blood films, represented latent or recent malaria. Never- 
theless, the error in the spleen rate was so much greater than in the parasite rate 
that it has great significance for those of us who wish to treat the active cases of 
malaria in an adult male labor force, or even in the general inhabitants of a com- 
munity. The thick blood-film examination of a large labor force or community 
on a single day does not, of course, disclose all of the individuals who may be posi- 
tive for malaria. Interval surveys are indicated. The combined application of 
‘the blood and the spleen surveys would have greater value in the Latin-American 
labor forces, because the spleens of this race seem to show a greater degree and 
more permanent reaction to malarial infections than the spleens of the West- 
Indian negroes show. I think, however, that the thick blood-film survey, even 
in the Latin-Americans, will include nearly all of the malarial infections that are 
active. 3 

.5. The application of both the parasite and spleen survey methods will fail to 
detect all cases of malarial infections, as can be easily proved by the routine 
examination, at autopsy, of films prepared from the rib marrow and splenic 
pulp. 

6. Of the 335 palpable spleens found in these adult negroes, only 71, or 21.2 
per cent were below the costal margin. Of the 251 palapable spleens found in the 
negro children, 120 or 47.8 per cent were below the costal margin. The spleens 
which extended below the costal margin were not associated, in any regular man- 
ner, with the group of individuals showing “heavy parasite’ infections in their 
blood films. These large spleens were very likely due to malarial chronicity 
rather than to 1 or 2 acute attacks. 

7. Extreme cases of splenic enlargement, 1000 grams or more in weight, were 
not infrequent in the Latin-American labor class of the autopsy series; and they 
were very rarely encountered in the negro, even though in those who had lived for 
a number of years on the mainland under the same environment as the Latin 
Americans. 
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8. Analysis of the autopsy series of cases indicates that acute enlargement of 
the spleen in negroes is more significant and constant in typhoid fever and lobar 
pneumonia than in malaria of the aestivo-autumnal type. 

9. The approximate range in weight of the normal spleen in these negroes is, 
apparently, 140 to 160 grams. (See Tables VII, XI and XVI). 

10. It would appear, from an analysis of the clinical records associated with 
the weights of the spleen at autopsy, that in adults this organ must exceed 300 
grams before palpation can score a very high rate of success (see Table IX). 

11. The series of lobar pneumonia cases in the negro (Table VIII) revealed 
spleens with a weight in excess of 300 grams in 20 cases; yet, in 6 instances, or 
30 per cent, these spleens were not palpable. A disease of this nature may inter- 
fere with a low excursion of the diaphragm, which would ordinarily force the spleen 
down; and an inflated stomach and intestine could further handicap efforts in 
palpation. 

12. These series of cases, in the autopsy records on cases dying from some of 
the various causes of external violence, indicate that the approximate normal 
weight: of the spleen in the West-Indian negro is 130 to 150 grams; while in 2 
groups of 7 and 8 cases of the Latin-Americans, it was (for Panama and Honduras, 
respectively) 325 grams and 456 grams. A group of 12 white people from the 
United States gave an average weight of 122 grams; 2 adult Chinese men revealed 
an average weight of 80 grams. The body weight and height do not have as much 
relation to the size of the spleen as one might think. Race seems to play a more 
important role than the size of the body (see Tables VII, XI, XII, XIII and XVI). 

It is not considered safe to assume that the average spleen weight given here 
for the Latin-American labor class is their normal spleen weight, even though the 
cases recorded were persons who were apparently in good health prior to the time 
they lost their lives as a result of some form of external violence. It seems prob- 
able that there is a more permanent reaction of the spleen to former or latent 
diseases in this race than in the other races mentioned. It may be true that the 
descendants of the African race do not respond to the malarial stimulus to the 
same degree as the natives of Central America. Perhaps this feature tends to 
show that malaria was imported to the Caribbean area during the days of slavery. 
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MALARIAL HEMOGLOBINURIA* 


EuGENE R. Wuitmore, M.D., D.P.H., F.A.C.P. 


Professor of Parasitology and Pathology, Georgetown University 
Medical and Dental Schools 


Pathologist, Georgetown University Hospital, Washington, D.C. 


Since my first experience with blackwater fever while serving in an extremely 
malarious region in the Philippine Islands, in the early days of the American 
Occupation, that condition has always interested me; and during my time as a 
student with Sir Patrick Manson that interest was aroused to a point where 
the condition presented itself as a fascinating problem to me. With the termina- 
tion of my experimental work on bird malaria, I turned my attention again to 
malarial hemoglobinuria; and through the courtesy of Doctors Deeks, Connor, 
and Clark, I was able to undertake the study of blackwater fever in the Banes 
and Preston divisions of the United Fruit Company, and to visit Jamaica and 
Panama for the purpose of collecting data on that disease there. I am indebted 
to Dr. J. R. Ariza and his staff at the Banes Hospital, to Dr. J. de la Guardia 
and his staff at the Preston Hospital, and to Doctor I. W. McLean, in Kingston, 
for every assistance in the work. In Panama, my long-time friend, Dr. Wil- 
liam M. James, made arrangements that enabled me to go over a large amount 
of material there in the short time at my disposal. The other officials of the 
United Fruit Company in Cuba, especially Mr. Schuyler, Mr. Harty, Mr. 
Mitchell, and Mr. Trinler, and their staffs, also extended every assistance and 
courtesy, and enabled me to visit neighboring properties where I obtained valu- 
able information. . 

The work was undertaken along two lines: (a) Epidemiological Studies, and 
(b) Laboratory Work. Only the epidemiological studies are reported here— 
and that in the nature of a preliminary report. The laboratory studies will be 
reported elsewhere. 

In the earliest American reports we find the name Malarial Hematuria for 
the condition commonly known as Blackwater Fever, while a little later we find 
the name Malarial Hemoglobinuria for the condition,—evidence that the 
American observers have always considered that malaria is the cause of this 
condition. There is no need to enter into a discussion of the literature, or to dis- 
cuss the various suggested causes of blackwater fever. My belief is, and always 
has been, in accordance with the belief expressed by Connor!, and Deeks? 
and James,? in their reports from the Panama Canal Zone; and Thomson? in 


* The general problem of hemoglobinemia and hemoglobinuria has been discussed elsewhere. 


1. Connor, R. C.: ““Hemoglobinuric Fever in the Canal Zone,’’ Proc. Canal Zone Med. Assoc., 1909, p. 88. 

2. Deeks, W. E., and James, William M., ““A Report of Hemoglobinuric Fever in the Canal Zone,” pub. 
by Isthmian Canal Commiss., Dept. of Sanitation, 1911, 177 pp. 

3. Thomson, J. G., “Researches on Blackwater Fever in Southern Rhodesia,’ London School of Tropical 
Medicine, Research Memoir Ser., Volume v1, 1924, 149 pp. 
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his report from Southern Rhodesia, that the condition known as blackwater 
fever is due to repeated attacks of malaria. Any doubt regarding the dis- 
tribution of the condition, as far as the Philippine Islands are concerned, is 
cleared away by my experience there. In 1904 I treated two cases of malarial 
hemoglobinuria in the malarious region at Camp Stotsenburg: one case, a 
native woman, died in a typical attack, with suppression of urine; and the 
other case, an American soldier, developed a typical attack while in the hospital 
under treatment for malaria, and recovered after a severe illness. As I have 
discussed elsewhere, it is reasonable to suppose that hemoglobinuria can de- 
velop during the course of malaria, as well as during the course of some other 
diseases. It is not necessary that hemoglobinuria develop in every case of 
malaria, any more than it is necessary that hemoglobinuria develop in every 
case of syphilis, in order to prove the causative réle of the disease. Comment 
concerning the part played by quinine is deferred until discussion of the dis- 
tribution of malarial hemoglobinuria in the divisions where I worked. 

I obtained information of only a few cases of blackwater fever in Jamaica; 
and my studies in Panama extended only to the findings of Drs. Deeks and 
James in their analyses of the cases which occurred there from 1905 to 1910. 
I obtained some interesting information during my studies of the condition 


in Cuba. 


SUSCEPTIBILITY 


Accepting the theory that malaria is the underlying condition in blackwater 
fever, and agreeing on the mode of transmission of malaria, it is necessary to 
look at the third side of the triangle—i.e., to search for an explanation of the 
occurrence of hemoglobinuria in some cases of malaria and not in all, which 
necessitates a study of the susceptibility of the population. I propose to discuss 
my studies along this line, under three heads: (a) Racial Susceptibility, (b) 
Family Susceptibility, and (c) Individual Susceptibility. 


(a) Racial Susceptibility 

It is agreed that there is a difference in the susceptibility of different races 
to a number of diseases: notably, yellow fever. There is considerable evidence 
of a racial difference in susceptibility to malaria; though, here, one must bear 
in mind that this is probably no more than a difference in susceptibility to the 
clinical manifestation of malarial fever and not to positive infection with the 
malarial parasites. All studies of blackwater fever are in agreement that some 
races of people are more susceptible than are others; and this is usually ex- 
plained as the development of a relative immunity to malaria (and so to ma- 
larial hemoglobinuria) after prolonged residence—probably generations, for a 
racial immunity—in the malarious region. We shall have occasion to return 
to this point. 
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TABLE I 


ComposiItE TABLE oF MALARIA AND HeMoGLOBINURIC FEvER RATES IN THE CANAL 
ZONE, 1905 To 1910, FRom DEEKs’ AND JAMES’ TABLEs IV, V, anv VII 


Number of Cases of 


Malaria per Year Malaria Rate 
Discharged from per Thousand, Number of 
Annual Ancon Hospital Based on Total Number of Death Rate Cases of 
Year Average Number of Deaths per | per Thousand | Hemoglobin- 
Number of Malaria Cases Year from per Year uric Fever 
Employees Total Number of | Discharged from Malaria from Malaria | per Thousand 
Number of These Ancon Hospital per Year 
ases Cases 
Discharged Positive 
A. — AMERICANS 
1905 = = = = a = 3.30 
1906 5,464 = = a gh 1.33 1.9 
1907 6,706 = = = 3 0.44 0.7 
1908 6,572 1,004 262 152:8 4 0.60 0.39 
1909 6,056 1,163 267 192. 0 0. 0.48 
1910 os 571 169 - _ —_ Si 
to 
Sept. 
B. — Europeans 
1905 ee Pa o = = = Di 
1906 2,000 = = = ? ? wae 
1907 4,000 = = a 30 TD t25 
1908 5,811 3,786 2,598 6515 ray 4,25 5.88 
1909 5,606 2,658 7710 474.1 14 233 11.36 
1910 = 1,885 1,128 = - — — 
to 
Sept. 
C. — NEGROES 
1905 = = =e = = = 0.33 
1906 | 26,500 ae aH a 211 ie) 0.59 
1907 | 28,634 = = = 146 o.11 0.28 
1908 | 31,507 3,747 2,309 118.92 25 0.77 0. 
1909 | 35,505 5,159 3,160 145.3 25 0.70 O25 
1910 = 2,776 2,025 - —- — -- 
to 
Sept. 


Table I is a composite of the malaria and hemoglobinuria figures for Amer- 
ican, European, and negro employees in the Canal Zone from 1905 to 1910, 


as contained in Deeks’ and James’ report. 


It will be noted that the malaria 


and hemoglobinuria rates are much higher in the European than in the negro 
employees. It is probable that the low rates for the American employees were 
in great part due to better living conditions enjoyed by them, and also to the 


high labor turnover among American employees. 


Deeks and James, in their 
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Table VIII (p. 33), tabulate 232 cases of hemoglobinuria, of which 33 are Amer- 
icans, 148 are Europeans, and 51 are negroes. From Appendix A (page 77) 
of their report it appears that included among the Americans in Table VIII 
are one Panamanian, one Mexican, one Colombian, and one Chilean (25 cases 
are tabulated as Americans in Appendix A.) Spaniards make up 112 (76.62 
per cent) of the cases among Europeans; and the cases among negroes are 
divided as follows: Barbadians, 28 cases (54.9 per cent); Jamaicans, 12 cases 
(23.53 per cent); Guadaloupeans, 1 case (1.96 per cent); and other West Indian 
negroes, 10 cases (19.61 per cent). 


TABLE II 


Contract LABORERS BrouGHT To THE ISTHMUS BY THE ISTHMIAN CANAL COMMISSION 


Country 1904 1905 190 1907 1908 1909 1910 Total 
Spain iV eee — _ 1,181 | 5,291) 1,750 - - 8,222 
Cuba pec (eae ee — - 500 _ - ~ - 500 
Ltalye. ato sear — _ 909 | 1,032 - — - 1,941 
Mrance | 04: )- eee - ~ 19 - - = = 19 
Armenta >< 321 = ~ - 14 _ _ - | - 14 

Total Europeans . ~ - 2,623 | 7,424] 1,'750 ~ 11,797 
Barbados .... .| 404 3,095 | 6,510| 3,242] 2,592) 3,605 - 19,448 
Guadaloupe... .°. “ - - 2,039 - - - 2,039 
Martinique ... . ~ 2,733 585 | 2,224 = - - 5,542 
Jamaica san eee - 47 - ~ ~ - - 47 
Timidadsieg news - - 1,079 - ~ - 205 1,284 
Curaca0.....7 ee ~ - 23 - _ - - 23 
Sti Kitts ye ce ee - - 933 _ Hie ~ ~ 933 
Fortune Island. . . ~ - 361 - - - - 361 


Total West Indians} 404 5,875 | 9,491 | 7,505 | 2,592) 3,605 | 205 | 29,667 


Costs “Rica ei 2 ais - Q4A - - - —- - Q44, 
Colombia 124 1 ae - 1,077 416 - - _ - 1,493 
Patiaimns = tae eee ~ 334 10 13 ~ — _ 357 
Not classified ... — — 69 — — ~ - 69 

Grand Total. . .| 404 7,530 | 12,609 | 14,942 | 4,342 | 3,605 205 43,432 


Table Il! shows the number of laborers brought to the Canal Zone by the 
Isthmian Canal Commission, for the years 1904 to 1910, inclusive. The annual 
reports of the Isthmian Canal Commission furnish comment on the labor 
conditions in the Canal Zone from year to year. Thus, in the report for the 
year ending December 1, 1905, it is stated that the unskilled-labor problem is 
serious; that they can get a sufficient number of laborers from near by, but 


1. Annual Report, Isthmian Canal Commiss., fiscal year 1910 (July 1, 1909, to June 30, 1910) 
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must develop greater efficiency. In the report for the year ending December 
1, 1906, it is stated that the experience with the negro laborers is very un- 
satisfactory, as they work only long enough to get sufficient money to supply 
their actual bodily needs. They settle in the jungle and live in shacks, raise 
enough food to keep them alive, and work only a day or two occasionally, as 
they see fit. The great problem is feeding them, as it is practically impossible 
to get them to take enough nourishment to provide the physical strength neces- 
sary to enable them to work efficiently. The experiment with laborers from 
northern Spain was very satisfactory—about 900 had been at work since January 
1, 1906. It is here that the chief engineer is quoted: ““Any white man, so-called, 
under the same conditions, will stand the climate on the Isthmus very much 
better than the blacks, who are supposed to be immune from practically every- 
thing, but who, as a matter of fact, are subject to almost everything.” 

In the report for the fiscal year ending June 30, 1907, it is stated that the 
labor problem is still unsolved; but bringing in other nationalities has improved 
the conditions and lengthened the term of service. The tropical labor is mi- 
gratory; it was necessary to take on nearly 1,500 men a month to maintain the 
force of common laborers. In the report for the fiscal year ending June 30, 1908, 
it is stated that much unskilled labor was brought in, and the labor problem was 
solved. The labor turnover was rather high; and the skilled force (from the 
United States) is practically renewed every year. After this, the labor force 
was fairly stable; but, in the fiscal year ending June 30, 1910, about 60 per 
cent. of the American force changed. : 

From consideration of the comments from the annual reports, it seems that 
the negro labor was extensively exposed to malarial infection, and that the 
living conditions and nutrition of this class of labor were not good; yet the 
malaria rate and the blackwater-fever rate were much lower in the negro labor 
than in the European labor. There is no evidence of difference in susceptibility 
among the Europeans. Nothing can be determined regarding any difference 
in susceptibility among the negroes from different regions. Judging from the few 
Jamaicans imported for work in the Canal Zone it appears that nearly all of the 
Jamaican labor was local, and the number of Jamaicans in the force of negro 
laborers cannot be determined. 

In Jamaica, reports of cases of blackwater fever were rare. Dr. McLean 
had seen four cases in Kingston: one case in a Chinaman, one case in a white 
woman, and two cases in mulattoes. Doctor Hargreave, of the Insular Medical 
Office, had seen two cases in the region of Montego Bay: both in whites, and 
both in the same family. I obtained no report of a case in a Jamaican negro. 

The racial distribution in Cuba does not lend itself so well to tabular analysis: 
but the conditions there gave me the opportunity I sought: to study malarial 
hemoglobinuria in a white race, living their lives, for generations, in the region. 
The Cuban race is to a great extent Spanish, and Deeks and James classified 
Cubans as Europeans. The blood of the original Indian races probably played 
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a rather small part in the formation of the Cuban race, and the blood of the 
African slaves who were brought into Cuba from 1524 to 1887 has become amal- 
gamated with the blood of the lower and middle classes of the Cuban race. 

Hemoglobinuria is rare among the Haitians who are brought in for the cane- 
cutting season. There was one case in a Haitian in 1926, and one case in 1927. 
But, during about four months in the year, hemoglobinuria is fairly common 
among the Cubans in the same area. Among 14 cases and 24 subjects studied 
I saw one case (fatal) in a Cuban mulatto, and one case (fatal) in a Barbadian 
who had lived in Cuba for six years, had not been away from Cuba for five years, 
and had lived three years in the region where I studied. All other cases, and 
all subjects, were Cubans. Hemoglobinuria is very rare in the Jamaican negroes 
living in Cuba. 

(b) Family Susceptibility 

Conditions in Cuba are such that I was able to study the occurrence of hemo- 
globinuria in families; and some interesting information was obtained from 


studies along this line. Data concerning a few representative families are 
given: 


Fic. 1—Photograph taken by W. H. W. Komp, in January, 1927, a few weeks after the family had moved 
to Julia. The man on the reader’s right, next to the mother, died in his third attack of blackwater fever, 
in March, 1927. 


A. Families with Blackwater Fever 


1. Feria Family consisting of 16 persons. The family has lived in Tacajo 
Viejo for years; but during the past 2 years in Mejia and Julia. 
The grandfather is 70 years old; has lived all his life in Tacajo Viejo. He 


has had much fever, but no blackwater. His wife and children have had much 
fever, but no blackwater. 
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The father, 46 years old, was born in Gibara, lived in Tacajo Viejo 39 years; 
came to Mejia 23 months ago (writing in August, 1927), and came to Julia 8 
months ago. He has had much fever, but no blackwater. He has taken quinine 
whenever he has been afflicted with fever. His brothers and sisters have had 
much fever, but no blackwater. Two nephews (sons of a sister) had blackwater 
in Tacajo Viejo, in the spring of 1927. 

The mother, 42 years old, lived in Tacajo Viejo until 23 months ago. She has 
had much fever, but no blackwater. She always took quinine for the fever. 
She has 3 brothers, all of whom have had much fever, and all had blackwater 
in Tacajo Viejo. She has 2 sisters; both have had much fever, but neither has 
had blackwater. (The husband of one of her sisters died of blackwater.) 

The sons and daughters all have had much malaria. 


One daughter (11 yrs. old) had blackwater twice (l°attack in Tacajo 
Viejo, in 1918, the other in Mejia, in 1926). 

One daughter (15 yrs. old) had blackwater once (in Mejia, in 1926). 

One daughter (16 yrs. old) had blackwater twice (in Tacajo Viejo, 1924; 
and in Mejia, 1926). 


Fie. 2—Photograph taken in August, 1927. The man with the beard is the grandfather. 


One daughter (17 yrs. old) had blackwater once (Mejia, 1925). 

One son (9 yrs. old) had blackwater once (Mejia, 1926). 

One son (12 yrs. old) had blackwater 3 times (once in Tacajo Viejo, 
1919; and twice in Mejia, 1926). 

One son (13 yrs. old) had blackwater once (in Mejia, 1926). He also 
had a relapse. 
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One son (18 yrs. old) had blackwater 5 times (twice in Tacajo Viejo, 
1922 and 1924; 3 times in Mejia, 1926). 
One son (21 yrs. old) had blackwater 3 times: died in 3rd attack. (Twice 
in Mejia, 1926; once in Julia, 1927). 


That is, 4 daughters had 6 attacks, and 5 sons had 13 attacks. These 9 
children had 19 attacks (not counting relapses), and all but 1 attack occurred 
in the past 5 years. Five attacks were in Tacajo Viejo, 13 attacks were in 
Mejia, and 1 attack was in Julia. 


Of the remaining children 


One daughter (4 yrs. old) never had blackwater. 

One son (2 yrs. old) never had blackwater. 

One son (8 yrs. old) never had blackwater. 

One son (16 yrs. old) never had blackwater. He has had much malaria 
in Tacajo Viejo, Mejia, and Julia. 

One son (21 yrs. old) never had blackwater. 


The husband, wife, and all the children, have lived together and under the 
same conditions continuously. In Tacajo Viejo the man ran his own farm, and 
was subject to the same sanitary conditions as the other people in the region. 
In Mejia he lived in his own house, in a community within the United Fruit 
Company’s property; but was not an employee of the company, and was not 
under the sanitary control of the Medical Department of the company. In 
Julia he is an employee of the United Fruit Company, lives in one of their 
houses, and is under the sanitary control of the Medical Department of the 
Company. 


2. Ramirez Family, consisting of 7 persons residing in Deleite. The family 
has always lived there. 


Neither the father nor the mother has had blackwater. 


One son has had blackwater once. 

One son had blackwater once, which proved fatal. 

One daughter has had blackwater 3 times (2 relapses in the last attack). 
Two daughters never had blackwater. 


3. Tamayo Family. — The family lived in Deleite for years. Three brothers 
had families there. Two brothers have moved away from Deleite with their 
families; but one still lives there. 


None of the 3 brothers ever had blackwater, and neither did their wives. 
In one family there were 5 cases of blackwater, and in each of the other families 
there were 4 cases of blackwater. . 

The family with 5 cases now lives in Banes. There are 12 persons in the 
family. Neither the father nor the mother has had blackwater. 
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One son had blackwater twice. 

One son had blackwater once. 

One son had blackwater once. 

One daughter had blackwater once. 

One daughter had blackwater once. 

One son and 4 daughters never had blackwater: 2 of the daughters never 
lived in the malarious district. 


The other 2 families were not readily checked up. A son in one of these two 
families was one of the blackwater patients I studied. 

Dr. Tablada, at Central Tacajo, in the region of Tacajo Viejo, has attended 
a family recording 14 attacks of blackwater. 

As soon as one begins to follow the distribution of blackwater beyond the 
immediate family, it becomes complicated and leads to remote portions of the 
country, where it is not easy to collect reliable data. In considering the family 
distribution of blackwater, one must bear in mind the possibility that malaria 
is a house disease, as suggested by James’ studies and that blackwater may be 
more of a house disease than a family disease. Thus, in one family with several 
cases of blackwater, there was a history of a case of blackwater in a Jamaican 
servant of the family, in the same house. On the other hand, not all families 
have more than one case of blackwater; in fact, it is more common to have 
only one case of blackwater in a family. Thus, one of the cases I studied was 
in a family where the father, mother, 2 brothers, and 3 sisters had never had 
blackwater. 


B. Families without Blackwater Fever 

1. Lopez Family, consisting of 11 persons, residing in Deleite, where they 
have lived for 21 years. 

The family consists of the father, mother, 6 sons, and 3 daughters. The 
members of the family have fever; and, as is the custom with families in the 
fever districts, take quinine. In the past year the district physician has been 
giving quinine injections, and the members of this family have been taking 
these injections. 

No cases of blackwater have developed in the family. 


2. Rojas Family, consisting of 9 persons, residing in Deleite, where they have 
lived for 21 years. 

The family consists of the father, mother, 4 sons, and 3 daughters. The 
members of the family have fever, and take quinine. In the past year the 
district physician has been giving quinine injections, and the members of this 
family have been taking these injections. 

No cases of blackwater have developed in the family. 

One can not be sure that the fever in the “non-blackwater families” was 
malaria. However, these families lived next door to, or across the street from, 
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the ‘‘blackwater families’; and it is probable that most of the fever was malaria, 
in the ‘“‘non-blackwater families” as well as in the “blackwater families.”’ 


(c) Indiwidual Susceptibility 

It has long been recognized that a person who has had one attack of black- 
_ water fever is quite liable to have another attack—i.e., it is usually considered 
that one attack predisposes to another. Thomson tabulates the number of 
attacks in 83 cases he studied in Rhodesia. In the 38 cases and subjects I 
studied in Cuba, the number of attacks per person was as follows (relapses not 
counted as attacks): 


One Attack Two Attacks Three Attacks Four Attacks Five Attacks 


26 6 5 0 1 


In persons coming from a non-malarious region, blackwater occurs most 
frequently within a year to 18 months after beginning residence in the malarious 
district; and this is simply an exemplification of the fact that chronic malaria 
is the underlying cause of blackwater. It is frequently stated that longer 
residence of an individual reduces the liability to blackwater. This is often 
explained as due to an acquired immunity to malaria, and so to blackwater; 
but the conditions in Cuba, with a population born and spending their lives 
in the malarious region, do not substantiate this idea. Blackwater is common 
in Cuban children; and reference to the tabulation of the Feria family will 
show a phenomenon which appears to be common in families born and raised 
in the malarious region—that blackwater is very likely to develop before the 
person is 20 years of age, if it develops at all. Undoubtedly this development 
in early life is associated with the early opportunity for the development of 
chronic malaria, and not with the age of the person. But, it is also noted in the 
Feria family (which again appears to be common in families born and raised in 
the malarious region), that some of these children lived in the malarious region 
until they were 16 to 18 years of age before developing blackwater. We find 
here, as elsewhere, the tendency for a person who has had one attack of black- 
water to develop another attack, and no indication of the development of an 
immunity to malaria, and so to blackwater. Is it possible that we are dealing 
with a difference in individual susceptibility, and that the susceptible persons 
(as one would expect) develop blackwater after a sufficient period of chronic 
malaria; that the less susceptible develop it after a longer period of chronic 
malaria; and that the non-susceptible do not develop blackwater at all, regard- 
less of the length of residence in the malarial community? These questions 
must remain unanswered; for the present, at least. The information discussed 
above does not indicate any evidence of a developed immunity to malaria, 
and so to blackwater, on prolonged residence in the malarious region, either 
in the Cuban race, the family, or the individual. 

The further study of the individual involves a large amount of laboratory 
work; and, as stated in the beginning, this is to be reported elsewhere. 
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Quinine and Blackwater Fever 


There are too many reports of quinine precipitating an attack of blackwater 
fever, especially in cases of long-standing malaria, for any one to doubt the pos- 
sibility of this; and every one who has worked with the condition has seen 
cases in which he is satisfied that quinine precipitated the attack, though usually 
it is impossible to say whether or not the attack might have occurred in the 
absence of quinine. Cold will precipitate an attack, as is so frequently reported 
in cases of chronic malaria returning to temperate climates from the Tropics; 
and this indicates a relation of the condition to paroxysmal hemoglobinuria. 
There are also reports of fatigue precipitating an attack. In the nature of things, 
quinine would be the most frequent contributing factor to precipitate an attack, 
since quinine is always taken for malaria, or for fever, in the malarious regions. 

But all who have worked with blackwater fever are sure that malaria is the 
primary factor responsible for the condition; and that generally the quinine is 
simply the last straw in the load, with the possible exception of the persons 
who are especially susceptible to quinine. Again, all who have worked with 
blackwater fever have seen cases in which malaria was the only factor present 
to precititate the attack, in persons who have never taken quinine. The young 
man in the Feria family who died in his third attack of blackwater fever, had 
always steadfastly refused to take quinine, or any of the remedies containing 
quinine; and none of his attacks could have been precipitated by quinine. 

Most physicians of large experience do not hesitate to use quinine in the 
treatment of malaria in known blackwater-fever subjects, though they are 
frequently conservative in their dosage. Many doctors treat their cases of 
blackwater fever with quinine. Doctor Tomayo told me that in his experience 
in Deleite he treated all cases of blackwater, as he did all cases of malarial fever 
with quinine; and he never had had reason to feel that the quinine had proved 
harmful. A brief reference to the case of one blackwater-fever subject at De- 
leite, while I was there, will demonstrate the point. The man had a record 
of 3 attacks of blackwater, and reported at the dispensary with a severe attack 
of malaria. He was given quinine orally, 10 to 12 grains a day, and the malaria 
cleared up, without the development of any condition simulating blackwater. 

These varying conditions furnish the incentive for the splendid practice of 
being careful and conservative in administering quinine in cases, or to subjects, 
of blackwater, and of giving prompt and efficient treatment in cases of malaria. 
Quinine is used carefully in cases of blackwater with malarial parasites in the 
blood; and is withheld, at least until the blackwater is over, in cases without 
malarial parasites in the blood. We have a somewhat similar condition to deal 
with when pregnant women are suffering from malaria. This disease will pro- 
duce abortion, and as a result, quinine has acquired the reputation of producing 
abortion, or at least, of developing a threatened abortion into an actual one. 
In such cases it is necessary to give quinine to control the malaria; and most 
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of us who have had extensive experience with malaria have seen threatened 
abortion stopped while the patient was receiving conservative doses of quinine. 

Returning to the general proposition, it must be understood that the preven- 
tion of blackwater fever is based on the prevention of chronic malaria; and that 
quinine is the outstanding drug utilized in the treatment of malaria, and plays 
an important part in malaria prophylaxis in the Tropics. While the screening 
of quarters and prevention of breeding of mosquitoes are very important mea- 
sures in malaria prophylaxis, it is necessary to treat every case of malaria 
promptly and efficiently; and quinine is the drug used. Furthermore, under 
some conditions it is frequently necessary to use quinine prophylactically over 
varying periods of time. Hence, an understanding of the intelligent use of 
quinine is necessary; and this is not everywhere apparent, judging by the manner 
in which quinine is administered at times. 

The reduction in malaria and blackwater fever in the Preston Division of 
the United Fruit Company is splendid evidence of the part played by malaria 
control in the reduction of blackwater fever; and it is also testimony that the 
efficient use of quinine in the treatment of malaria, as well as in prophylaxis, 
is a satisfactory method of reducing blackwater fever. The one and only attack 
of blackwater in the Feria family after it came under the sanitary control of the 
Medical Department of the United Fruit Company at Preston was in the man 
who died, and who had always refused to take quinine. Of course, the excellent 
work in prevention of mosquito breeding has contributed a great deal toward 
the reduction of the malaria rate, and so the blackwater fever rate, in this 
division. 

The conditions in Deleite are interesting evidence that the active use of 
quinine in the treatment of malaria, as well as the prophylactic use of quinine, 
is an efficient method of reducing the incidence of blackwater fever. During 
the blackwater season of 1927, and for 3 months prior to that time, the medical 
officer at Deleite used quinine injections intramuscularly in his fever cases, 
and administered quinine prophylactically by mouth. The malaria rate, as 
well as the blackwater-fever rate in the Banes Division fell from the highest 
recorded rate, in 1926, to the lowest recorded rate, in 1927. These rates are 
actual rate reductions, when the number of laborers in the district are checked. 
Of course, it will be necessary to observe the work longer before one is justified 
in concluding that the reductions in the malaria rate and in the blackwater 
fever rate are actually due to the vigorous use of quinine; but certainly no one 
could conclude from this reduction that the vigorous use of quinine has increased 
the blackwater-fever rate. 


Remarks 


No conclusions are drawn; and the study must be continued. Everything 
revealed in a study of the occurrence of blackwater fever in Cuba supports 
the belief that it is caused by neglected chronic malaria; and nothing observed 
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there is inconsistent with that belief. There are striking differences in racial, 
family, and individual susceptibility to blackwater fever in Cuba; but much 
more data must be collected and studied before final conclusions may be drawn. 
Everything supports the belief that the efficient and intelligent administration 
of quinine in the treatment of malaria, as well as its utilization when required 
in malaria prophylaxis, along with other methods of malaria prophylaxis, does 
not increase the incidence of blackwater fever, but that in fact it markedly de- 
creases the incidence of blackwater fever. 


NOTES ON BLACKWATER FEVER IN BANES HOSPITAL 
BANES, CUBA 
WatteR Menx, M.D. 


Blackwater fever in the Banes Division shows epidemiologically the same 
features as have already been described, some years ago, by the American 
observers in the Panama Canal Zone (Connor,! Deeks,? James?). This disease 
in Banes has shown a marked tendency toward the same seasonal incidence as 
- malarial fever. The apex in the incidence of blackwater fever shows a slight 
lag in time, as compared to the apex in malaria; this also confirms Canal Zone 
observations. | 

Aestivo-autumnal parasites, usually in scant numbers, have been found in the 
peripheral blood-films in about 50 per cent of our patients during the year 1927. 
We have never been able to certainly identify tertian and quartan parasites in 
any of these cases. Parasites were more frequently found in the cases that were 
suffering from the initial attack of blackwater fever than in those suffering a 
Qnd or 3rd attack, the percentages being respectively 58 per cent and 30 per cent. 
No piroplasma, spirochaete, or other type of organism was found in any case 
examined. Even though the parasites of malaria were not found in more than 
50 per cent of these cases, this parasite index was decidedly higher than in the 
malaria surveys made in the field and hospital on the native Cuban population. 

The race feature seems to be an important item in the occurrence of blackwater 
fever, since it is seldom observed in our large negro population during harvest 
season. These negroes form a large part of the population in the Banes Division, 
and they are more exposed to malarial infection than the rest of the population, 
as their very high parasite rate always demonstrates. Blackwater fever, as a 
rule, occurs in the Cubans of predominantly white extraction; in Spaniards who 
live in unscreened quarters in malarious districts over long periods of time; and, 
usually, in individuals who neglect treatment for malaria, or who are insufficiently 


1. Connor, R. C., ‘““Hemoglobinuric Fever,” Proc. Canal Zone Med. Assoc., 1909 (April 1909 to March 1910), 
Vol. II, pp. 83-94 

2. Deeks, W. E., and James, W. M., “A Report on Hemoglobinuric Fever in the Canal Zone. A Study of its 
Etiology and Treatment.” Pub. by Dept. of Sanitation, Mount Hope, C. Z., 1911. 
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treated for it. A number of cases may occur in the same family or the same house, 
but usually such cases are found to have developed with long intervals between 
cases, sometimes extending over many years. Exceptionally, more than one case 
will occur simultaneously in the same house or family. It rarely happens that a 
large number of cases of blackwater fever come from a small community within 
a period of a few weeks. The close association between malarial fever and black- 
water fever, as shown by the seasonal incidence of the two diseases, is further 
attested by the fact that a successful control of malaria will at the same time cor- 
respondingly reduce the incidence of blackwater fever. 


SomME CLINICAL OBSERVATIONS 


Race. — The race distribution, as revealed by 42 cases in our hospital, was as 
follows: 37 cases in rural Spaniards or Cubans of white extraction; 3 cases in 
apparently pure negroes; and 2 cases in persons of mixed-Creole race. 

Number of Attacks in the Cases. — In this series, 32 were suffering from their 
Ist attack of the disease; 8 were admitted for a 2nd attack; and 2 for a 3rd attack. 

Age Incidence. — Of the 42 cases, 25 occurred in people who were between 
the ages of 11 and 30; 10 of the cases were more than 30 years of age; while 7 
were less than 11 years of age. 

Intervals Between Paroxysms of Haemoglobinuria. — In this series, the interval 
varied from 12 hours to 8 days. 

Duration of Paroxysms of Haemoglobinuria. — This varied from 6 hours to 5 
days. I have the impression that (in the severe, fulminating, fatal cases) long 
paroxysms of haemoglobinuria are often manifestations of repeated, short haemo- 
lytic waves. Certain discrepancies occasionally are seen between the color of 
the blood-serum and the color of the urine, which support this theory. In most 
cases the paroxysms of haemoglobinuria are marked by rises of temperature 
which return to normal as the urine again becomes clear. In a certain number of 
the severe cases that exhibit a continuous, or but slightly irregular, paroxysm of 
haemoglobinuria, the temperature subsides by lysis in from 3 to 8 days following 
the disappearance of black urine. New haemolytic attacks, before the tempera- 
ture has returned to normal, are usually marked by more or less pronounced peaks 
of fever. The later haemoglobinuric paroxysms are not always accompanied by 
any rise in the temperature. Occasionally, during convalescence, one may see 
an elevation of temperature without apparent blackwater. Following in the wake 
of a severe attack of blackwater fever, there is some tendency to develop pyo- 
genic infections with abscess formations. Also, it is wise to examine the peri- 
pheral blood for malaria parasites during the convalescent stage of a blackwater- 
fever attack and before the case is discharged, since an attack of malarial fever 
sometimes becomes manifest at this time, even though parasites may not have 
been found at any time during the attack of blackwater fever. 
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Mortality Rates. — The total mortality rate of this series was 23.8 per cent. 
Those suffering from an initial attack of the disease showed a mortality rate of 
28.1 per cent, as compared to a rate of 10 per cent among those who had formerly 
suffered from 2 or 3 attacks. Children show a very low mortality rate. 

Duration of Hospital Stay. — The average hospital stay of cases that recovered 
was 16 days, with a range of from 5 to 32 days. Most of the fatal cases that die 
after a short, fulminating course reveal striking evidence of cardiac exhaustion. 
Anuria was seen in only 1 of the fatal cases of this series; 3 other cases died with 
uraemic symptoms after a protracted course of blackwater fever. 

Treatment. — Rest in bed and the abundant use of fluids by mouth and 
rectum constituted the major part of the treatment. Caffeine sodium benzoate 
was administered hypodermically, but our staff is somewhat skeptical regarding 
the value of this drug. 


SomE LABORATORY NOTES ON THE DISEASE 


Erythrocytes. — There is a rapid reduction in the total number of the red 
cells during the phase of the haemoglobinuric paroxysms. In severe cases the 
count may fall as low as 1,000,000 in a few days. The red-cell count gives a more 
accurate idea of the progress of the anaemia than the haemoglobin estimation 
(Tallquist), which may offer false values when made during the period while the 
blocd-serum is deeply colored. There is immediate danger of death when the 
red-cell loss brings the total count of these cells down to a level as low as 
1,000,000, even if there be no associated anuria. A thick blood-film shows a 
marked degree of basophilia in the advanced stage of the attack. The thin film 
prepared during the first few days of the attack shows polychromatophilia and 
anisocytosis; and, in severe cases, poikilocytosis 1s marked. 

Occasionally basophilic stippling and chromatin dust were seen. A marked 
difference was observed in the staining properties exhibited by many of the red 
cells. Achromia and ghost cells were observed several times. Corps en demilune 
and Cabot’s rings were occasionally found as early as on the 2nd and 3rd days of 
the disease. Howell’s bodies were sometimes frequent in the later stages of the 
disease. Nucleated red cells were generally not found earlier than on the 4th 
and 5th days of the disease. The number of erythroblasts in the peripheral blood, 
at the peak of the blood crisis, sometimes reached 20 per cent of the number of 
the white-blood cells. Erythroblasts are not seen at all in some of the rapidly 
fatal cases. 

White-Blood-Cell Picture. — In 14 cases, at various stages of the disease, 34 
total counts and 38 differential counts were made. In the Ist stage of the disease, 
the count is usually normal. Later, in the course, reparatory phase, there is a 
tendency to leukocytosis, and some of the severe cases may yield a count of 
18,000 or more. In the convalescent period, counts as low as 5,000 may be found. 
The differential count. of the cells shows the following outstanding feature: 


116 UNITED FrRu1IT CoMPANY 


Even at the onset of the attack, a high percentage of immature neutrophiles 
appear. They are not excessively increased in slight cases, but reach astonishing 
numbers in severe and fatal cases. They persist in large numbers until repair 
begins in the blood-forming organs. Lymphocytosis was at times found in cases 
with a low total count. Eosinophiles were usually absent during the peak of the 
haemoglobinuric periods. The mononuclears and transitionals showed wide 
variations in different cases. Excessive values for these cells, 17 to 24 per 
cent, were observed in only 2 severe cases during haemoglobinuria. In 1 of 
these cases, these cells were vacuolated and presented a picture suggesting 
erythrocythophagia. 

Blood-Serum and Blood-Plasma. — The majority of these observations were 
made from January to June, 1927. The appearance of the blood-serum taken 
at the height of a severe haemoglobinuric attack is so characteristic that I could 
not imagine anything else being the cause of it than hemoglobinemia. Further- 
more, the test for haemoglobin with benzidine has been very strongly positive 
in several of these cases. I obtained a positive reaction in a 1 to 1,000 dilution 
of one dark-red and one dark-brown specimen of blood-serum. Two normal 
control specimens of blood-serum were negative early in the series of dilutions. 
It would appear that the haemoglobin content should have been about 25 to 30 
times higher in the blackwater fever sera than in the controls. There is sometimes 
a striking difference between the color of the blood-serum and the color of the 
urine most recently voided. This seems to be especially the case at the close of 
the period of black urine. One can usually predict from the color of the blood- 
serum what the color of the next voiding of urie will be. Of course, a urine 
specimen spontaneously voided can not always be relied upon to show this pre- 
diction. The presence of hemoglobinemia does not necessarily mean that 
haemolysis takes place in the free blood stream. Hemoglobinemia, per se, does 
not permit any conclusion regarding the organ or organs in which it originates. 
(See Chart A, page 117.) 

Sedimentation Time of Red-Blood Cells. — The sedimentation time of the red- 
blood cells is decidedly decreased (Linsemeyer technique employed). Exceed- 
ingly low sedimentation time accompanies the progress of the blood-destruction 
phase in blackwater fever. The reading of the sedimentation time is very difficult 
because the upper level of the cell column is not a sharply-defined line. What 
should be a well-defined line or level is a hazy zone of turbidity that is made up 
largely of leukocytes and blood platelets, rather than erythrocytes. The same 
result obtained in this test is encountered in any severe anaemia. The sedi- 
mentation time was recorded 6 times on 3 cases of blackwater fever. 

Complement Content of the Blood-Serum in Blackwater Fever. — This test was 
made 6 times in 3 cases. The Noguchi technique was employed. As the series 
was small, no definite conclusion can be drawn except that the duration of the 
intervals and the end of a haemoglobinuric period are not primarily determined 
by the disappearance of complement. 
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Meinicke Turbidity Reaction (M.T.R.). — This test was apparently not in- 
fluenced in a positive manner by the blood-serum from any stage of a blackwater 
fever attack, except for a slightly positive tendency at the peak of the haemo- 
globinuric paroxysm. No strongly positive, non-specific reaction was found in the 
16 cases examined. 

CHART A 


Series of 23 Simultaneous Comparisons in 15 Cases of Blackwater Fever. 
The Color of the Blood-serum, Blood-plasma, and the 
Urine Specimen Most Recently Voided—(1927). 


Case Color of 
Number Day of Disease Color of Urine Blood-plasma and 
Blood-serum 
481 Ist Black Red-wine color 
532 Qnd Black Dark red 
532 4th Dark brown Brownish 
732 3rd Black Slight brown 
Toe 17th Not noted Slight brown 
732 Q1st Clear-Normal Normal 
780 2nd Brownish Brown 
960 Qnd Red Slight brownish 
987 Peak of 
Haemoglo- 
binuria Black Red-wine color 
987 In convalescence Normal Normal 
1,051 Qnd Black Red-wine color 
1,219 2nd Almost clear Slightly brownish 
1,270 Ist Black Yellowish-red 
1,070 2nd . Black Red-wine color 
1,272 2nd Black Brown-red 
1,272 4th Normal Normal 
1,743 Ist Amber Brown, slight 
1,762 2nd Black Red-brown 
1,762 5th Normal Brownish 
1,809 Qnd Normal Normal 
1,809 7th Dark Red brown 
1,809 22nd Normal Normal 
2,076 Qnd Black Brown 


Very recently I have been able to determine, in a case dying from a fulminating 
attack of blackwater fever, the relative concentration of haemoglobin in the 


blood-plasma and urine: 
Case History 701, YEAR 1928 


This attack occurred in a Cuban boy, aged 15 years. It was his 2nd attack 
of the disease. His blood film was negative for parasites. The death occurred 
on the Ist day of the attack. The blood-plasma and blood-serum of the patient, 
taken about 15 hours before death, were of a dark-red or ruby-red color. The 
sedimentation time was extremely short. The urine at the time the blood 
specimen was taken represented a typical specimen of blackwater-fever urine. 
The blood-plasma and the urine of this case both gave a strongly positive 
benzidine test. This test remained positive in both specimens (blood-plasma 
and urine) in a dilution of 1:5,200. The benzidine test was slightly more intense 
in the blood-plasma dilutions. Two control plasmata from other patients not 
afflicted with the disease were negative in 1:40 dilutions. 
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SECTION III 


NEOPLASTIC. OBTURATION OF THE SMALL BOWEL, 
COMPLICATED BY MULTIPLE INTUSSUSCEPTION 


REPORT OF A CASE IN A CHILD TWELVE YEARS OF AGE 


A. A. Facto, M.D., F.A.C.S. 
United Fruit Company Hospital 


Limon, Costa Rica 


Unusual Features. — This case is of interest, not only because of the compara- 
tively uncommon metastatic occurrence of sarcomas in the small intestine— 
secondary metastases usually taking place in the liver—but also on account of 
the unusual type of intussusception produced by the presence of the tumor. 

On October 13, 1927, I was called into consultation to see a boy 12 years of age, 
and the following history was given: 

History. —In March, 1926, an inflamed blackish mole, the size of a dime, 
had been removed from the hairy scalp of the patient’s right parietal region. 
About nine months later, the lymphatic glands of the cervical region of the same 
side commenced to swell; and, without obvious symptoms of any kind of infection, 
they grew in size and number, from the mastoid region, to the clavicle and the 
median line posteriorly. In August, 1927, he had been operated upon by one 
of the leading surgeons of New York, and a number of sarcomatous glands had 
been removed. The operation was followed by the application of deep X-ray 
therapy. The patient made a quick and uneventful recovery; and, returning to 
his home, seemed to enjoy apparently good health until September 22, when he 
was taken suddenly ill, with symptoms of acute indigestion. 

A purgative was given; but, although the bowels moved, the passage was 
small and caused him excruciating crampy pains in the left half of the abdomen, 
accompanied by a great deal of bilious vomiting. Remedies were given and local 
applications made, to control the pain and vomiting. The latter subsided for the 
time being; but the pain, although not so severe, persisted in association with 
symptoms of intestinal obstruction. He was able to take liquids and a soft diet, 
with only an occasional attack of vomiting. 

In the meantime, purgatives were given to relieve the constipation; but these, 
instead of producing a movement, provoked vomiting, which was always of a 
bilious nature. Several enemas were given; and with the exception of the first 
one, which was effective, they did nothing but provoke the patient to vomit. On 
October 12, the child’s condition grew worse, the pain in the abdomen became 
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more accentuated, and the vomiting was almost constant. In the evening he 
was given an enema, which produced a blood-stained, mucous discharge accom- 
panied by tenesmus and severe vomiting. The attending physicians made a diag- 
nosis of intestinal obstruction, which I confirmed. 

It was surprising to note that, notwithstanding the long course of the disease, 
the patient’s general condition was apparently good. ‘There was considerable 
tenderness all over the abdomen, with spasmodic contraction of the muscles but 
practically no distension. A movable and very painful tumefaction, the size of a 
small orange, was easily felt and outlined in the upper part of the left, lower 
abdominal quadrant. The patient was immediately removed to the hospital. 
There was no fever, and the pulse rate and respirations were normal. The 
blood count showed 18,700 leucocytes, and 79 per cent polymorphonuclear cells. 

First Operation at Our Hospital. — At operation we found in the ileum the 
pathological picture grossly represented in the schematic drawing, Fig. 1, below. 


Fre. 1—Scheme showing the tumor mass and formation of multiple intussusception of the Ileum, 
two descending and one ascending invagination 


The tumor, which had blocked the entire lumen of the bowel, had provoked, 
through the force of peristalsis in an effort to dislodge and expel it, a double 
descending invagination; and the antiperistalsis, excited by the vomiting and 
aggravated by the enemas, forced the distal end of the intestine into an ascending 
invagination in the already distended bowel. 

Under careful manipulation, and not without difficulty, the invaginated in- 
testine, whose walls had already begun to adhere to each other, was released. 
The invaginated ileum, when uncoiled and straightened out, measured 30 cm. 
Some blood-stained fluid was expressed through the neck of the upper intussus- 
ception; but fortunately the walls of the intestines, which were inflamed and 
infiltrated, were not damaged in the procedure. ‘The proximal end of the ileum 
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was dilated to double its normal size, and this extended upward to a length of 
about 60 em. It was greenish in color, and had lost a’ great deal of its natural 
glistening appearance. The mesentery, at the site of the intussusception, was 
very much infiltrated, and contained a number of inflamed glands. A fixed 
tumelaction was palpable within the bowel. 

An enterostomy was performed; and a black, polypoid, mushroom-shaped 
tumor, projecting into and blocking the entire lumen of the intestine, was found. 
It was adherent to the intestine at its mesenteric attachment, and involved the 
mucosa and muscularis, but not the serosa. The history of the case prompted a 
diagnosis of metastatic sarcoma. A resection of the intestine was considered; but 
owing to the high mortality from such an operation in children, and believing 
that nothing could be gained by this procedure, as rapid recurrence is the rule, 
the operation was limited merely to the excision of the tumor. 


Fig. 2—Showing the Non-reducible Intussusception of the Ileum (A) 
and Enlarged Glands in the Mesentery (B) 


Temporary Recovery. — The patient made an uneventful recovery. All the 
symptoms disappeared, and 3 days after the surgical intervention he had a spon- 
taneous bowel movement consisting of well-formed faeces. He developed a 
ravenous appetite, and thoroughly enjoyed his food; and, when discharged from 
the hospital, October 24, he had gained 4 pounds. Unfortunately (and this was 
to be expected), the amelioration of the symptoms was only transitory. Fifteen 
days afterward the inflammation reappeared in the cervical glands and was 
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followed 2 days later by an equal, but more aggravated, picture of the abdominal 
condition described above. 

Second Operation. — The child became gradually worse, and suffered greatly; 
and, at the request of his parents, it was decided to do a resection of that part 
of the intestine comprising the tumor-bearing area. This was done to satisfy 
the parents and to alleviate the child’s intense suffering. 

' Fatal Termination. — The patient supported the operation surprisingly well, 
and had an uneventful day; but at 7 o’clock in the evening, when we all had begun 
to entertain hopes of a recovery from the second operation, the child developed 
a post-operative shock, and died within an hour’s time. 

Comments. — The site from which the first intestinal tumor had been removed, 
although very much indurated, was healed. Two other tumors were found; one 
blocking the lumen of the bowel, and another smaller one, both complicated by 


Fie. 3—Showing Sarcomatous Masses in the Ileum (C, C) 


single and separate intussusceptions (as shown in Fig. 3). There was also an 
intense inflammatory infiltration of the mesentery, which contained a large 
number of sarcomatous lymphatic glands (see Fig. 2, page 120, which shows the 
tumor mass involved in the intussusception). 

The histopathologic examination was made by Dr. F. B. Mallory, who reported 
as follows: 
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Microscopically shows a vascular oedematous tumor composed of spindle to 
round cells; a few of the latter are large. Mitotic figures present in small numbers. 
No pigment seen. Diagnosis: Sarcoma, type not determinable, probably metastatic. 
May be a non-pigmented melanoblastoma, or possibly a rhabdomyosarcoma. 


Sarcoma is the malignant neoplasm of early life, although it attacks the human 
body irrespective of age; whereas carcinoma is the tumor of adults. Bland: 
Sutton* states that it is worthy of note that sarcomas attack those organs of the 
stomach and intestines which are in a measure respected by carcinoma. Thus, 
in the stomach, sarcomas prefer the body of the organ; and they occur with 
greater frequency in the small, than in the large, intestine. In the small intestine 
the liability to the disease increases from duodenum to ileum. 


FROIN-NONNE SYNDROME IN SPINAL FLUID 


Casrt REpPortTS 
WALTER JANTZEN, M.D. 


Truxillo Railroad Company Hospital 
Puerto Castillo, Honduras 


During the last three years we have had two opportunities to see the Froin 
syndrome in the cerebrospinal fluid. When itis present the cerebrospinal fluid 
is yellow or greenish-yellow, and under normal pressure. The albumin in the 
fluid is enormously increased (tests made in saturated ammonium sulphate 
solution). The fluid usually has a strong tendency to coagulate when removed 
by lumbar puncture. The number of cells is normal, or very slightly increased. 
The Froin syndrome is found when a tumor or abscess of the spinal cord or 
vertebral column presses on the dural sac. ‘These lesions are rare, but they 
appeared very clearly in one of our cases and the presence of the Froin syn- 
drome enabled us to make an early diagnosis so that the spinal pressure could 
be relieved by an operation. 


CasE REPORTS 


Case 1 (No. 16,941). — A Jamaican negro was admitted to the hospital on 
May 20, 1925 complaining of having had persistent pains in the back for about 
10 days; with fever and chills on 2 occasions previous to admission. 

Physical Examination. — He was a well-developed and well-nourished man. 
The superficial glands were generally enlarged. There was pain on pressure 
over the regions of the kidneys. The temperature, pulse and respiration were 
respectively 100, 94, and 20. No other abnormal findings were revealed. 

Symptoms. —'The day following admission his temperature became normal, 
but it rose again to 101° on May 26, when his condition became worse. He 
complained of severe pain in the region of the os sacrum, and inability to urinate 


* “Tumors Innocent and Malignant,” Sir John Bland-Sutton, Cassel & Co., Ltd. 
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or to move his legs. His bladder was distended. The leucocyte count was 
20,250, and the differential count revealed: polynuclears, 70%; small lym- 
phocytes, 19%; large lymphocytes, and mononuclears, 7%; eosinophiles, 3%; 
basophiles, 1%. His urine was negative. The stools contained the ova of un- 
cinaria. On May 28 his temperature was irregular, going as high as 102°. 
Paraplegia was present, and there was complete loss of sensation below the 
level of the 8th thoracic vertebra. The patellar, cremasteric and tendo Achillis 
reflexes were absent, but the Kernig’s sign, and the Babinski and abdominal 
reflexes were present. The lumbar puncture showed spinal fluid under normal 
pressure, of greenish-yellow color, and the globulin test was positive +++. The 
spinal fluid coagulated during the period of the examination. The cell count 
averaged 4 to 1 cmm. of the freshly-examined spinal-fluid specimen. The 
culture of the fluid was sterile. 
Fatal Termination. — The patient died on June 7, 1925. 


Autopsy: 

Head. — There was an increased amount of cerebrospinal fluid in the ven- 
tricles, but otherwise no change was found. 

Thoracic Cavity. — Some adhesions were found between the lungs and the 
thoracic walls, especially in the region of the left, lower lobe. This lobe also 
revealed an apple-sized area of consolidation and a purulent bronchitis. The 
heart was slightly dilated. On each side of the vertebral column there were 6 
protusions containing pus which yielded a pure culture of staphylococci. 

Abdominal Cavity. — This was normal. 

Vertebral Column. — A large collection of yellow pus was found between the 
dura mater.and the vertebral column, from the level of the 2nd thoracic to the 
level of the 2nd lumbar vertebra. The pia mater was smooth, and no pus was 
found between the dura mater, arachnoidea, and pia mater. The spinal fluid was 
clear. The inferior thoracic section of the spinal cord was softened for a dis- 
tance of about 38cm. The body of the 12th thoracic and the 2nd lumbar verte- 
brae contained softened areas which communicated with the pus pockets. 

Post Mortem Diagnosis. — (1) Osteomyelitis of the spinal column. (2) Com- 
pression of the spinal cord by an abscess. (3) Myelitis of the spinal cord. (4) 
Bronchopneumonia. (5) Purulent bronchitis. 


Case 2 (No. 24,092). — An American, aged 19 years, was admitted to the 
hospital on October 5, 1927. He had had chills and fever for two weeks, and 
had taken quinine. He was delirious at intervals. His past medical history 
revealed no previous illness. 

Physical Examination. — He was a well-developed and well-nourished white 
man. Temperature, pulse, and respiration were respectively: 104, 120, and 24. 
The blood film was negative for malaria. The specimens of the urine and stool 
were negative. 

Symptoms. — On October 9, 1927, the temperature was 104 and the patient 
became delirious. The pupils were extremely dilated. Two days later he com- 
plained of some pain in the back. There was a slight rigidity of the muscles of 
the neck. The knee reflexes were exaggerated, but the Babinski sign was ab- 
sent. There was weakness of the legs and also retention of urine. The leuco- 
cyte count was 27,000 and 91% were polynuclears. Pain was elicited over 
the region of the 7th thoracic vertebra when even slight pressure was exerted. 
An X-ray examination of the vertebral column did not show a definite lesion of 
_the spine. A lumbar puncture revealed spinal fluid under normal pressure and 
green in color. The globulin test was positive +++. The spinal fluid coagulated 
during the period of its examination. The cell count in the spinal fluid averaged 
10 white and 12 red cells to 1 cmm. 
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On October 13, 1927, the patient’s general condition was the same. Lumbar 
puncture was again performed and a greenish fluid under normal pressure was 
found. The globulin test was positive +++. There was no rapid coagulation in 
this specimen. The cell count averaged 106 in 1 cmm. of the spinal fluid. 

At the level of the 7th thoracic vertebra, there was slight swelling. Aspira- 
tion of this area revealed a deep collection of pus in the tissues. 

Operation. — Vertical incisions were made along the lower thoracic vertebra. 
These incisions exposed abundant pus below the deep fascia which extended 
down to small rough areas of bone on the 6th and 7th thoracic vertebrae. This 
pus contained staphylococci. 

Result. — On October 23, 1927, the patient’s condition was better and the 
temperature was subsiding. The bladder regained its function and there was 
some movement of the legs. Lumbar puncture was repeated, and fluid of 
normal color and under normal pressure was found. The globulin test was 
positive +. The cell count in the spinal fluid averaged 21 in 1 cmm. A leuco- 
cyte count on the blood revealed 17,000. 

Discharge. — The patient left the hospital, apparently cured, on November 
27, 1927. 


SUMMARY 


Two cases are reported which showed the Froin-Nonne’s syndrome. In both, 
the condition was caused by the pressure of an abscess on the spinal cord. In 
the fatal case, the abscess originated from an osteomyelitis of the vertebral body; 
while in the second case, the origin is not clear. The X-ray pictures did not 
show a lesion of the spine; nevertheless, it is quite probable that the abscess 
originated from the bones of the spinal column, as the operation revealed a 
rough surface on two of the vertebrae. 

Apart from the clinical importance of these cases, the physiological side is 
interesting because the process of inflammation did not extend into the pia 
mater and the spinal fluid. The pia mater was absolutely smooth and the 
spinal fluid clear in the fatal case; while in the other case, only the spinal fluid 
obtained at the second lumbar puncture showed a slight increase in cells. Ob- 
viously, the dura mater is a strong barrier against the invasion of bacteria, 
and also against their toxins. The great increase of albumin and the yellowish 
color of the spinal fluid, attributed to blood pigment by Raven, can probably 
be explained by active and passive hyperaemia. The pressure of the abscess 
itself explains the clinical symptoms. 


REPORT OF TWO INTERESTING SURGICAL CASES 
J. R. Ariza, M.D. 
United Fruit Company Hospital 
| Banes, Cuba 


Of interest in connection with these two case reports, is the article by Dr. 
Alfred Gage, published in our 1926 Annual Report, entitled ‘““Machete Versus 


MepicaLt DEPARTMENT 125 


33 


the Microbe in Central America.” Dr. Gage comments on the noticeable resist- 
ance of the lower-class laborers to infections from wounds in peal and especially 
those inflicted by the machete: 


Case No. 1 


Case. — P. L. L., Spaniard, male, aged 37 years, a peddler. 


History. — On March 22, 1927, at 6 p.m., while cleaning an automatic 
revolver, he accidentally shot himself in the abdomen. A remarkable feature of 
this case was that the patient came to the hospital without aid, and waited 
several minutes before he was examined, without fainting or showing any 
evidence of the severity of the injury. 

First examination. — Abdomen was distended, but not very painful. About 
one inch to the left of the umbilicus there was a small round opening made by 
the entrance of the bullet. No external haemorrhage occurred. X-ray showed 
the bullet in the sacral region. A laparatomy was performed at 7.30 P.M., 
and the findings were: First, considerable haemorrhage into the peritoneal 
cavity; second, bullet track from above downward, and from the anterior to the 
posterior aspect of the body; third, four irregular perforations in the jejuno- 
ileum; fourth, three ragged perforations of the mesentery, with several small 
mesenteric arteries severed; fifth, five perforations in the rectum, in line, extend- 
ing from the boundary with the iliac colon, down to the deepest part of the 
pelvic cavity. 

All these injuries were carefully repaired, although the last perforation in the 
rectum was rather difficult to reach. The bullet could not be found. There were 
no faeces in the peritoneal cavity. A cigarette drain, reaching down into the 
pelvic cavity, was inserted. 

The patient passed the bullet through the anus on the second day after the 
operation, and made an uneventful recovery in fifteen days. This man’s 
recovery, without serious complications, can probably be ascribed to the fact 
that he had not partaken of food after a light breakfast at 8 a.m., and that his 
bowels had been thoroughly evacuated at about 2 p.m. The intestines were 
therefore empty, and easily handled; and there was no leakage of faeces into 
the peritoneal cavity. 


Case No. 2 


Case. — V. P., Haytian, colored, aged 20 years, a laborer from a neighboring 
sugar plantation. 

History. — On May 20, 1927, he was accidentally caught through the lower 
part of the abdomen by a basculating machine used for dumping cane. The 
patient entered the Banes Hospital on May 29. The abdominal skin showed 
two transverse bruises, running from right to left in the iliac region. Abdominal 
muscles were rigid. There was dullness all over the iliac and hypogastric 
regions. A hard mass was detected in the left iliac fossa, and smaller masses 
could be felt throughout the dull area. The left leg was paralyzed. The 
patient had been on a liquid diet before entering the hospital, and was passing 
very offensive, greenish, watery stools. On May 30, ten days after the accident, 
a laparatomy was done; and the following conditions were found: 

When the abdomen was opened, a foul-smelling gas escaped. The peritoneal 
cavity was partially filled with liquid faeces, blood clots, and old liquid blood. 
There were extensive adhesions of the omentum and intestines, and the peri- 
toneal surface of the abdominal cavity and intestines was covered with thick 
yellowish pseudomembranes. About six or seven inches of jejuno-ileum were 
gangrenous and had ruptured, and opened freely into the peritoneal cavity. 
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In the left iliac fossa, the intestines formed a mass which was covered with thick 
pseudomembranes. 

The peritoneal cavity was cleansed as well as possible, and after a generous re- 
section of the gangrenous portion of the intestines, an end-to-end anastomosis 
was done. Free drainage was established. On May 31, faeces were passing 
through the abdominal wound, which indicated that possibly the end-to-end 
anastomosis was unsuccessful. The surgical wound was reopened, and the 
abdominal cavity was carefully explored. It was then observed that the 
faeces were leaking through a very tiny opening in the intestinal mass in the left 
iliac fossa. It was not deemed advisable to attempt to repair it, as more harm 
than good might result from breaking up the dense adhesions in an endeavor to 
suture the opening in the intestine. Thorough drainage was established with 
large gauze sponges in the abdominal cavity, leaving the abdominal incision 
wide open. The drainage gauze was changed as it became soiled,—at first three 
and four times a day, then gradually less frequently, until it could be left in 
for a day without soiling. 

The patient’s improvement was gradual and uninterrupted, and after about 
a month the abdominal incision began to heal. The union was completely 
effected, by keeping the edges approximated with strips of adhesive plaster. 
The final result was a lineal scar. Late in July, the patient was able to walk. 
On August 15th, he left the hospital completely cured. The cause of the paral- 
ysis of the leg, which gradually disappeared, was not determined. The recovery 
of this exceptional and interesting case is ascribed to free and generous drainage. 


A MAMMOTH OSTEOMA OF THE CALVARIUM 
A. A. Facto, M.D., F.A.C.S. 
United Fruit Company Hospital 


Limon, Costa Rica 


It is interesting to observe, and presumably it happens everywhere, that a 
certain class of people, through fear or superstition, will endeavor to avoid 
surgery even when it is the only means available to alleviate their ailments or 
to rid them of ugly and deforming new growths. 


The Nature of Osteomas. — These are innocent tumors, but may jeopardize the 
functions of the human body or become a menace to life when, by reason of their 
location and their continuous development, they exert pressure on a vital struc- 
ture or impede the free movements of the bones at their articulations. 


In some instances the formation of new bone tissue takes place after the fashion 
of normal bone, through the agency of osteoblasts or by a process of metaplasia. 
The hard osteomata of the calvarium are probably to be attributed to excessive 
local subperiosteal osteogenesis (Nicholls) .* 


* Nicholls, “American Practice of Surgery,” Vol. 1, Bryant and Buck 
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Trauma Apparently an Underlying Factor. — It is not intended to enter into a 
discussion of the etiology of this class of tumors; but it does seem evident, judging 
from the history of the great majority of the cases that have come under the care 
of the author, that trauma is an underlying factor, indeed the chief factor in 
individuals already predisposed. It is possible that in the course of healing, 
through a process of traumatic inflammation similar to what happens with keloid 
formation, some of the cells are over-stimulated and continue to reproduce them- 
selves—sometimes indefinitely. This appears to have taken place in the case 
reported herein, which seems to be confirmed by the none too rare development 
of bone tumors at the site of bone injuries. The author has at present under his 
care a case of osteoma of the crest of the ileum, which began to develop fourteen 
years ago as a result of a fracture of that bone. 


Heteroplastic osteomata are attributed to misplaced cells of embryonic “‘est,”’ 
but irritation or inflammation of some kind is, I think, necessary to stimulate 
the quiescent cells into a tumor formation. History seems to confirm this state- 
ment. 


History of the Present Case. — When the patient was a baby eight months old, 
his mother, while nursing him, dropped him, and he sustained an injury in the 
occipital region. A solid lump, the size of a grape, remained at the site of the 
injury after the extravasated blood and inflammatory lymph had been absorbed; 
and this continued to grow “pari passu”’ with body development until it attained 
the present mammoth size. The patient is now 42 years of age. He states that 
the tumor developed very rapidly until he reached puberty; and its growth, while 
subsequently retarded, has not ceased. 


The author first saw-this patient fifteen years ago, and was naturally anxious 
to relieve him of the unsightly tumor and to prevent the possibility of its causing 
serious trouble in the future; such a suggestion, however, was met with a flat 
refusal. Superstition and fear determined the patient’s decision. A growth like 
that, people said, was a lucky omen; and he and his family were sure that a 
supernumerary brain was lodged within the tumor, and that any attempt at 
removal would surely cause death. Besides, the “double head,’ as they called 
it, did not molest him much. It never pained when the other head ached, and 
for this reason he once declared that he would much prefer to have his real one 
amputated, retaining the one which gave him no trouble outside of a slightly 
uncomfortable sensation of weight and a feeling of the neck and head being 
pushed forward. 


Operation, and Result. —'The patient was lost sight of until the month of March, 
1927, when he was admitted to the Limon Hospital with amoebic dysentery. 
He then complained of an uncomfortable feeling in the head; a tiring sensation of 
weight, with the feeling that the head was constantly pushing forward; and a 
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Fig. 1 


limitation of motion. X-ray pictures were taken, and when he was convinced 
that the growth was nothing but a bony tumoy, with no brain in it, he consented 
to the operation, which was successfully performed. ‘ 


An “osteoma eburneum,” hard as ivory and firmly united to and practically 
occupying the whole of the “squama occipitalis,” was found; and, although a line 
of demarcation between the occipital bone and the tumor could be detected on 
the radiographs, the two were so firmly united that it was difficult at the opera- 
tion to find out exactly where one ended and the other began. 


With a great deal of patience, and with the aid of a chisel and mallet, the tumor 
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Fig. 2 


was enucleated. It weighed two and a half pounds. Its dimensions can be easily 
appreciated by comparing the size of the tumor with that of the head as shown in 
the accompanying photographs. The patient made an uneventful recovery; all 
the annoying symptoms have disappeared; and he has returned to his usual 
work. Ten months after the operation, no sign of recurrence could be detected. 


Conclusions. — The history of this case further confirms the theory of trauma- 
tism as an etiological factor in this class of bone tumors. Apparently the injury 
sustained when the patient was a baby provoked an excessive local subperiosteal 
osteogenesis, which gave origin to the new growth. 
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APPENDICITIS CAUSED BY ENTAMOEBA HISTOLYTICA 


A Case REportT 


NOTES ON AMOEBIASIS IN COLOMBIA 
L. M. Drennan, M.D. 
United Fruit Company Hospital 
Santa Marta, Colombia 


Special Conditions in Colombia. — The physician who has had no previous 
training or experience in the practice of medicine in this country, especially on 
the coast, is frequently confronted by a variety of symptom-complexes new to 
him. The cure or relief of these conditions often taxes to no inconsiderable degree 
his ingenuity and resourcefulness, both from a diagnostic and a treatment stand- 
point. 

This statement would seem far-fetched, if not ambiguous, to any one not 
possessing a working knowledge of the vagaries of Amoeba histolytica, which is 
commonly the causative factor here in many of the liver and gastro-intestinal 
disturbances included in the broad term, amoebiasis. 

However, it is a well-established fact that intestinal amoebiasis, in the absence 
of dysenteric symptoms (constipation often being the rule), with lesions in the 
appendix, caecum, and, possibly, in the ascending colon, can be productive of as 
classical a case of either acute or, more especially, chronic everyday appendicitis 
as one could possibly wish to find. 

Despite a knowledge of the many classical pictures of well-known acute and 
chronic abdominal diseases—such as gastric or duodenal ulcer, appendicitis, 
intestinal flatulency (old-fashioned dyspepsia), hepatitis, acute or chronic 
cholecystitis even to the extent of gall-stone colic—symptom-complexes which 
this particular parasitic infection may simulate—I am still strongly tempted, 
even in the presence of apparently clear-cut symptoms of these diseases, to ques- 
tion their real importance until the presence of Amoeba histolytica as a causative 
factor is absolutely and finally excluded. 

Special Methods Advisable. — In arriving at a diagnosis of this disease—and I 
say disease because I think amoebic appendicitis should be classed as a separate 
and distinct entity—one should not depend merely on the ordinary, routine 
method of stool examination. Such cases can be given, with more or less safety, 
a thorough purgative of calomel and salts, or of laxative pills, and this is par- 
ticularly indicated in the subacute or chronic manifestations. The second or 
third evacuation is usually selected for examination, and the reason for this is 
obvious. These organisms conceal themselves often in the folds, if not actually 
in the mucous membrane, of the bowel; and they are frequently absent from the first 
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evacuation, or so few in numbers as to escape recognition. Occasionally they 
are comparatively easy to find; but such a case should never be considered as 
negative for amoebiasis until every means for making the strictest search is ex- 
hausted. The reward for such thorough examination is often gratifying, and 
needless operations are avoided. 

I admit that these statements cannot be made without reservation; but I 
have seen many cases of this type in the hospital and in the clinic recover so 
rapidly on a régime of emetin, bismuth, and a diet in which buttermilk or fer- 
millac plays a big réle, that the results obtained would seem almost miraculous 
to the average doctor who has had no previous experience with such conditions. 

An Illustratwe Case.— The following case of rather acute appendicitis of 
amoebic origin, observed by me in the course of an operation performed for other 
causes, will serve to illustrate some of the points I have tried to bring out. This 
case is reported because of its unquestionably clear-cut etiological factors, sup- 
ported by previous stool examination, by gross findings at operation, and by 
subsequent unmistakable microscopic evidence of the presence of amoebae in 
the lumen of the organ. 


CasE Report 


M. B., Colombian, married, housewife, aged 17 years, resided in the banana 
zone. Family history, negative. Previous history. — She had suffered previous 
attacks of vague abdominal colic at times in the past, but gave no history of real 
dysentery; and had had the fevers common to this region; the previous history 
was otherwise negative. She had given birth to one child. 

History of Present Illness.— A well-nourished, rather unusually healthy- 
looking, young housewife, who was apparently not very sick. She admitted that 
for several months she had had pain and discomfort over the lower abdomen 
and back, accompanied by leukorrhoea, which was worse during menstrual 
periods. The pains had become more aggravated recently, and extended into the 
right side and down the thigh. She was nauseated, but never vomited. There 
was a slight increase in the frequency of urination, with some discomfort; and 
also vague pelvic pains, attending defecation. 

On vaginal examination the uterus was found in retro-position, and fixed. 
There was some complaint of tenderness of both vaults, especially the right, 
where a tender mass about the size of an egg was palpated. A diagnosis of 
chronic pelvic inflammatory disease was made, and the patient was operated 
upon on the following day. At operation the following findings of interest were 
noted :— 

When the abdomen was opened, through the usual median incision, plastic 
adhesions of the omentum and small intestine were observed attached to the 
pelvic genitalia. The uterus occupied a retro-position, bound down also by 
plastic adhesions which extended over both ovaries and tubes. The tubes 
were tortuous, occluded, and firmly adherent to the ovaries and pelvic walls 
posteriorly, showing every evidence of chronic inflammation common to infec- 
tions of this character. Both ovaries showed evidence of multiple cystic de- 
generation, the typical picture of a burnt-out pelvic adnexitis. Following re- 
moval of the tubes and suspension of the uterus, my attention was directed to 
adhesions to the caecum and ileum which were apparent on the right 
side of the abdomen, rather high up. Gentle rupture of these adhesions dis- 
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closed in their bed an unusually long appendix, which was Swollen and appar- 
ently inflamed. Some slight difficulty was encountered in removing it, because 
of the adhesions and surrounding inflammatory tissues. The abdomen was 
closed, without drainage. The patient made an unusually rapid recovery, 
and was discharged on the thirteenth day following the operation. A part of 
her post-operative treatment consisted of the daily administration of one- 
grain hypos of emetine. 

The hospital laboratory reports, before and after operation, were as follows: 
Urine, negative; stool, uncinaria ova+, Entamoeba histolytica,+; blood, negative 
for malaria, haemoglobin, 80%. A microscopic examination of a smear from 
the lumen of the appendix immediately following the operation, showed Enta- 
moeba histolytica, flagellates, blood, and pus. The appendix, prepared in 
Zenker’s fluid and formalin, was sent to a reliable pathologist, who rendered the 
following report: 


Gross. —'The meso-appendix is fatty. The appendix has been opened from 
the proximal end to the tip. The mucosa and sub-mucosa appear thickened. 
No definite ulceration is seen. 


Microscopic. — The interstitial tissue of the mucosa shows an extensive in- ’ 
filtration with wandering cells, and also many eosinophile leukocytes. There 
are some areas of necrosis of the inner part of the mucosa. The lymphoid 
tissue is hyperplastic. The submucosa shows an extensive round and wandering 
cell-infiltration. There is more than the normal amount of fibrous tissue. In the 
muscular subserous coats, and also in the meso-appendix, is observed a moderate 
round and wandering cell infiltration. Careful search of all sections fails to show 
entamoebae. 

Diagnosis. — Chronic appendicitis. 

Undoubtedly the method of preparation for shipment greatly lessened the 
possibility of finding amoebae in this specimen; but nevertheless they were of 
much interest and importance in this particular case. 


CoMMENT 


(1) There was no previous history of real dysentery at any time. The patient 
had had vague abdominal cramps, confined more especially to the right side of 
the abdomen and not associated with vomiting, for a short period prior to hos- 
pitalization. 


(2) The patient had recently suffered from constipation. Three laxative pills 
and an enema were necessary, on admission, to produce bowel movement. 


(3) During the three days that she was in the hospital previous to the opera- 
tion, the patient was on a soft diet. She was rather cheerful; had no fever; and 
did not complain of any particular pain. 


(4) The benign character of the infection is indicated by the fact that, although 
it had evidently existed for days, if not weeks, there was not the slightest evidence 
of a tendency to gangrene or rupture of the appendix, which is normally expected 
very early in appendicitis, owing to the usual causes. 


MepIcAaL DEPARTMENT 133 


CONCLUSIONS 


(1) Amoebiasis is a distinct entity and often associated with constipation. 
Symptom-complexes, simulating various abdominal diseases, are common in 
eases infected with Amoeba histolytica. No case presenting these symptoms 
should be operated on, or otherwise treated, until the examination of two or 
more stools fails to show the presence of this parasite. 


(2) The comparatively short time in which most of the troublesome symptoms 
subside, when properly recognized and treated, is frequently remarkable. 


(3) Appendectomy does not cure amoebiasis, which is a wide-spread colonic 
infection. The operation, therefore, should not be undertaken for this purpose. 


(4) Relapses with amoebic infection are frequent; this is mainly on account of 
improper cooperation on the part of the patients, who have a tendency to dis- 
continue treatment after a few days’ relief from painful symptoms. 


(5) No patient should be considered cured until free from all symptoms for a 
period of from six months to a year, or until repeated stool examinations fail to 
disclose the presence of amoebae. 


(6) Infection can be avoided by boiling all drinking water, and by eliminating 
from the diet native-grown raw vegetables. Amoeba-carriers who are careless 
and uncleanly must not be permitted to assist in the handling and preparation 
of foods, particularly salads of raw vegetables and fruits, as such persons are 
common sources of infection. 


(7) The value of making fresh-specimen stool examinations in such cases? 
before operating, must be emphasized. 


(8) There was undeniable evidence of the causative factor in the case reported 
in this paper, in the clinical findings, as well as in the gross and microscopic 
pathology. 


RIGHT STRANGULATED INGUINAL HERNIA AND 
APPENDICIAL ABSCESS, COMBINED 


A Case REportT 
E. W. Davis, M.D., and I. E. Pron, M.D. 
United Fruit Company Hospital 
Almirante, Panama 
R. P., colored, aged 62 years, was admitted to the hospital, June 11, 1927, with 


an irreducible hernia, and complained of having had a severe pain of 3 days’ 
duration in the lower right abdomen. He had taken 2 ounces of magnesium 


134 UNITED FrRvu1T CoMPANY 


sulphate, without results; was nauseated; and vomited several times. The 
vomitus was green and bitter, but not faecal. He had had occasional attacks of 
incarcerated hernia for a period of 2 years; but it had never descended into the 
scrotum, and had always subsided by itself when he was lying down. His 
family history and his past history had no bearing on the present illness. 


Physical examination. — 'This showed a well-developed and well-nourished 
negro, apparently suffering intense pain in the lower right abdomen, with tem- 
perature 99°, pulse 110, and respirations 20. Except at the site of the hernia, 
the physical examination was entirely negative. Abdomen: 'There was a moder- 
ate degree of distention. Palpation revealed marked rigidity, tenderness, and 
muscle spasm over the entire lower right quadrant and extending downward to 
the inguinal ring. There was a protrusion of an indirect inguinal hernia through 
the right inguinal ring. The hernia was about the size of a small lemon, was very 
tender, and was irreducible. It did not descend into the scrotum. 


Laboratory Findings 


Urine: specific gravity, 1.024, acid reaction, faint trace of albumin, and a few 
granular casts; otherwise negative. Stools: Uncinaria ova present; otherwise 
negative. Blood: Negative for malaria; haemoglobin, 65%; white count: total 
14,000; polys 76%, small 18%, large 3%, transitionals 3%. 


Pre-operative Diagnosis. — Strangulated hernia; and, probably, acute appendi- 
citis. Comment: The abdominal examination showed definite muscle spasm, and 
marked tenderness and rigidity over the entire lower right quadrant, which 
suggested a complicating acute appendicitis. However, the strangulated hernia 
was a recognizable condition, and it was decided to make the hernia incision first. 


Operation (June 11, 1927).—The usual herniotomy incision was made. A small 
hernial sac was found, containing about three inches of strangulated ileum. The 
constricting band was cut, the intestine returned to the abdominal cavity, and the 
appendicial region explored through the opening. As the finger entered behind 
the caecum a gush of pus was encountered. Without any further disturbance, the 
hernial sac was isolated, tied high up, and cut off, after the method of Ferguson. 
One rubber tissue-drain was inserted down to the peritoneum, and another be- 
tween the skin and the fascia. A low right rectus incision was made, and the 
intestines were packed off carefully with warm saline packs. The appendix was 
found to be moderately adherent, with very soft adhesions. It was easily deliv- 
ered, and about 60 cc. of dirty, foul-smelling pus escaped. The outer third of the 
appendix was very large, red, hyperaemic, friable, and ruptured. The ilio-caecal 
lymph glands were enlarged, and the surrounding loops of intestines reddened and 
slightly adherent. The appendix was removed, and the stump inverted and 
cauterized. Two rubber tube drains were inserted, and the abdomen was closed 
in layers. 
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Pathological Report 


Gross examination showed an appendix about 414 cm. long. Its proximal one- 
third was hard and fibrous, with complete obliteration of the lumen. It meas- 
ured about 1 cm. in diameter at the proximal end, about 2 cm. at the distal end, 
and throughout the distal two-thirds was very red and necrotic, with a perfora- 
tion about 2 mm. in diameter. It contained a small amount of pus, of very foul 
odor. A smear showed numerous cocci and bacteria, of which the B. coli pre- 
dominated. 


Result. — Notwithstanding careful post-operative treatment the patient de- 
veloped general peritonitis, and died on June 16, 1927. 


Autopsy 


_ This showed the lungs to be normal; the heart muscle was soft and flabby, with 
no hypertrophy. The abdominal cavity was practically dry, and contained no 
free fluid nor pus. The peritoneum and all the intestines were covered with flakes 
of fibrin, of a dirty gray color, which peeled off easily. The intestines were dis- 
tended and hyperaemic. The strangulated segment of the ileum was about three 
inches long, located at a distance of approximately two feet from the caecum. It 
appeared to be normal. There was no leakage from the appendix wound. The 
kidneys were small; the capsule in each stripped with difficulty; and, on section, 
the cortex of each was found to be narrowed and the fibrous tissue increased. The 
pelvis of each kidney contained a small amount of thin, cloudy pus. 


Autopsy Diagnosis: (1) general peritonitis; (2) myocarditis; (3) chronic inter- 
stitial nephritis; (4) bilateral pyelitis; (5) arteriosclerosis; (6) uncinariasis. 


A SIMPLE METHOD OF TREATING FRACTURES OF THE 
ELBOW IN CHILDREN 


Ricarpo Aacurtar, M.D. 
United Fruit Company Hospital 


Quirigua, Guatemala 


The most frequent fracture of the elbow in children is that of the lower end of 
the humerus, with posterior displacement of the epiphysis. 


A very simple and satisfactory method of handling these rather difficult frac- 
tures has been adopted as a routine treatment in the Quirigua Hospital. The 
simplicity of the procedure, and the practically uniformly good results, suggested 
the preparation of an illustrated paper describing this treatment. There are a 
few rules that should be carefully observed, and the results will be almost always 
satisfactory: 


(1) Reduce the fracture at the earliest possible moment. Early reduction pre- 
vents oedema and needless pain and distress to the patient, epg makes ae 
surgeon’s work easier. 
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Pxiate 1B—Showing Condition After Reduction (April 5, 1926) 
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Piate 2A—Showing Condition of Elbow at Time of Accident 
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Piatr 2B—Showing Condition Two Years After Accident 
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Prats 3A—Showing Condition of Elbow at Time of Accident 
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Pirate 3B—Showing Condition One Year After Accident 
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PiatE 44A—Showing Condition of Elbow Before Reduction 
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Piatre 4B—Showing Position After Reduction 


144. Unitep Fruit CoMPANY 


(2) Give a general anaesthetic, and relax the tissues. 


(3) Place the elbow in extreme flexion and supination. ‘This position gives 
better approximation of the fragments and the highest degree of anatomical 
perfection. 


(4) Use adaptable splints such as stiff cardboard. It is light and inexpensive, 
and easily removed when necessary. The cardboard splint should extend from 
the middle third of the arm to the middle third of the forearm, with the elbow 
in exteme flexion and supination. The cardboard should be wide enough to cover 
two-thirds of the circumference of the arm. Two oblique incisions are made in 
the cardboard, one on each side of the olecranon, so that complete adaptability 
can be obtained when the forearm is flexed. A small splint is adapted to the 
anterior surface of the arm and forearm, cut to fit accurately and not to overlap 
the other splint. When the fracture is reduced, and the forearm is placed in 
extreme flexion and supination, the splints are lightly covered with cotton, ad- 
justed, and bandaged in “figure of eight” form. This holds the bones in position, 
and still permits the patient to have free movement of the shoulder and body. 
The greatest care must be taken to see that circulation has not been interfered 
with. Pain and swelling soon disappear when the arm is in a proper position. 

(5) Early movement of the joint is essential, to prevent ankylosis. At the 
end of the 2nd week the arm is put in a sling, and daily passive movements are 
continued until complete power of movement is recovered. At the end of the 3rd 
week massage is indicated, and active movement is encouraged gradually. At 
the end of the 4th week full movement is permitted, and the sling is dispensed 
with. 


Cases ILLUSTRATED BY ACCOMPANYING X-RAY PICTURES 


Case No. 1. 

History. — Boy, aged 10 years, fell over the back of a chair, and landed on his 
right arm. Condition on admission. — Characteristic deformity, with pain and 
swelling. Treatment. — The arm was put up in extreme flexion and supination, 


with cardboard splints. The splints were removed on the 16th day, a light 
massage was given, and the splints were replaced for 8 more days. No shortening 
or deformity occurred, and the functional results and anatomical restoration 
of parts were very good. The patient was discharged from the hospital on the 
26th day. X-ray plates on pages 136 and 137 show the condition before and 
after reduction. 


Case No. 2 
History. — Boy, aged 11 years, was thrown from a horse, and his left arm in- 
jured at the elbow. Condition on admission. —'The arm was swollen consid- 


erably, and the deformity marked. There were pain and tenderness, and skin 
wounds around the elbow. 
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Diagnosis. — Fracture of the lower epiphysis of left humerus (fracture of 
elbow), with posterior displacement. Treatment Ether anaesthesia was ad- 
ministered, and the fracture reduced 4 hours after the accident occurred. Wet 
boric dressings were applied to the lacerated soft parts. The arm was placed in 
cardboard splints, in a position of extreme flexion and supination. The patient 
was discharged, by request, the following day, and reported every 3rd day for 
dressing. On the 17th day the splints were removed and a sling was substituted. 
Perfect anatomical restoration of parts and of functions was present on the 28th 
day. X-ray plates on pages 138 and 139 show the condition of the arm at the 
time of accident and 2 years later. 


Case No. 3. 


History. — Boy, aged 9 years, fell off a mule and injured his left elbow. Cond?- 
tion on admission. — The left arm was much swollen, the deformity at the elbow 
was marked, and the arm was painful and tender. Diagnosis. — Complete simple 
intracapsular fracture of the lower epiphysis of the left humerus, with posterior 
displacement, and 1-inch shortening. Treatment. — Reduction was made under 
ether anaesthesia, and cardboard splints were applied, with the arm in a position 
of extreme flexion and supination. The patient was discharged, by request, on 
the 4th day, but reported frequently for observation. The splints were removed 
on the 18th day, and a sling was applied. No permanent shortening occurred, 
and at the end of 1 month there was complete restoration of the functions and 
of the anatomical structures. X-ray plates on pages 140 and 141 show the con- 
dition of the elbow before reduction and 1 year after. 


Case No. 4. 


History. — Boy, aged 9 years, fell from a tree, injuring the right arm at the 
elbow. Abnormal conditions. — Deformity, swelling of arm, and pain and tender- 
ness at elbow, were present. Diagnosis. — Complete fracture of the lower epi- 
physis of the right humerus (fracture of elbow), with posterior displacement, and 
a 34-inch shortening. Treatment. — Reduction of fracture under ether anaes- 
thesia was accomplished 2 hours after the injury; and the forearm was fixed in a 
position of extreme flexion and supination, with cardboard splints. The patient 
was discharged from the hospital on the 7th day. He returned on the 15th day, 
when the splints were removed, and a sling was substituted. On the 30th day it 
was noted that the anatomical restoration and functional results were perfect. 
X-ray plates on pages 142 and 143 show the position of the elbow before and 
after reduction. 
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POPLITEAL ANEURYSM—A SURGICAL CASE REPORT 
I. E. Peon, M.D. 


Almirante Hospital, Almirante, Panama 


R. P., Jamaican negro laborer, aged 45 years, well-developed and well-nourished, 
was admitted to the Almirante Hospital, September 27, 1927, suffering from pain 
and swelling in the right leg. The pain was considerably worse at night, but the 
swelling would subside by morning and return again during the day when he 
was on his feet. 

History. — He had first noticed the condition about one year previously. It 
began with slight pain in the leg, and a swelling located in the right popliteal 
space. Both pain and swelling gradually became worse, until finally he was com- 
pletely disabled and confined to his bed for 3 months prior to his admission to 
the hospital. At this time he was unable to completely extend the right leg, 
owing to a large pulsating tumor in the popliteal space, which extended 4 inches 
up the thigh and 6 inches down the leg. It presented 2 large protrusions; one 
in the mid-line, which was very tense and pulsating, with an apparent thin wall; 
the other smaller, located below but connected with the main mass, was lying in 
the upper part of the calf muscles. The circumference measurements of the legs 
were as follows: Rzght:—At mid-patella, 28 inches; 3 inches above mid-patella, 
23 inches; 5 inches below mid-patella, 25 inches; left, at mid-patella, 15 inches; 
3 inches above mid-patella, 14 inches; 5 inches below mid-patella, 13 inches. 
The pulsation of the tumor was visible, and synchronous with the arterial pulse 
wave, which in the dorsalis pedis artery was much weaker on the right than the 
left. On ausculation, a harsh bruit was heard over the entire tumor mass. 

The patient had been married 15 years, and during this time his wife had had 
1 living child and 3 abortions. 

In 1910 he had developed a sore on the penis, which was delayed two months 
in healing. At this time he noticed no secondary eruption of syphilis, but did 
have nocturnal headaches and bone and joint pains. There was no history of 
injury. The Meinicke test for syphilis was strongly positive. 

Diagnosis and Operation. — A diagnosis of tertiary syphilis with aneurysm in- 
volving the right popliteal artery, was made. 

Operation according to Matas’ technique was performed on September 30: 
A tourniquet was applied well above the tumor, and an incision 12 inches long 
was made in the mid-line of the popliteal space, extending 5 inches up the thigh 
and 7 inches down the leg. When the skin and subcutaneous tissues were separ- 
ated from the aneurysmal sac, it was found that the covering over the middle 
portion of the tumor was closely adherent to the thin sac wall and required careful 
dissection to free it. The aneurysmal sac was opened and a large amount of 
clotted blood was removed, the outer layers of which were quite adherent to the 
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friable sac wall. Gradually the sac was obliterated, layer by layer, with fine 
silk and No. 0 chromic catgut sutures. The tourniquet was then gradually 
released, and it was found that bleeding was controlled. The mass of the 
obliterated sac formed quite a tumor in itself. The skin incision was closed with 
interrupted silk-worm gut sutures, dressing applied, and the entire leg enveloped 
in a thick pad of absorbent cotton. 

Progress of the Case. —'The patient was put to bed with the head elevated 
about 6 inches, and the leg was surrounded with hot water bags, supplemented 
with an improvised electric bath. The radial pulse was 144. Pulsation could be 
faintly detected in the dorsalis pedis artery. At 8 p.m. the radial pulse was 134 
and the temperature 101° F.; he was free from pain. The following day the leg 
was warm, pulsation in the dorsalis pedis artery could be distinctly felt, and he 
continued free from pain. The subsequent progress was satisfactory until 
October 5, when the temperature rose to 103° F. Examination of the wound 
revealed a stitch abscess, which was evacuated. One week later the discharge 
from the wound had ceased, the temperature had become normal again, and 
recovery was uninterrupted. 

He received intravenous injections of arsphenamine, commencing five days 
after the operation. This treatment was supplemented by potassium iodide in 
increasing doses. 

On November 9, 42 days after the operation, the patient was allowed out of 
bed with crutches. He could stand on the right leg, and felt no pain. The leg 
was still slightly swollen, and the superficial veins were engorged. The crutches 
were discarded on November 14, and he was able to walk without pain, and with 
free and complete motion of the knee joint. On November 28 he was discharged 
from the hospital. Circumference measurements on this date were as follows: 
Operated leg, mid-patella, 161% inches; 3 inches above mid-patella, 141% inches; 
5 inches below mid-patella, 14 inches. 

The wound was perfectly healed; there was no limitation of motion at the knee, 
and no swelling of the leg after walking. 


FRACTURE OF THE SCAPULA—CASE REPORT 
B. M. Puetps, M. D. 
Truxillo Railroad Company Hospital 
Puerto Castilla, Honduras 
Fractures of the scapula are rare, owing to the mobility of the bone, the thick 
layer of muscles by which it is protected, and the flexibility of the ribs on which 


it rests. Compound fractures of the acromion process, due to machete wounds, 
have been more frequently noted. It is asserted that the corocoid process may be 
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PiatEe 1—Incomplete Fracture of Surgical Neck ‘of Right Scapula 
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broken off as the result of muscular effort, as well as by direct violence, but the 
author has never seen such a case. 
Case Report. — C. M., (No. 22,789) a well-muscled native man, entered the — 
hospital on May 13, 1927, complaining of pain in the right shoulder and arm. 


He stated that he had fallen from an upper bunk to the floor (about 5 feet), strik- 
ing on the tip of his right shoulder. 


Examination. — No deformity was visible. There was very little limitation of 
_movement, although all movements of the arm or shoulder were painful. The 
right scapular region and the shoulder were very tender. No crepitus could be 
elicited. X-ray (See Plate 1, page 148) showed an incomplete fracture of the 
surgical neck of the right scapula, with some displacement and probable 
impaction. 

Treatment. — The right arm was put up in a modified Jones’ position, and 
strapped firmly to the side. During the 4th week passive motion was com- 
menced, and from the 5th week until the patient’s discharge from the hospital 
on June 22, 1927, full, active movements were permitted. Upon his discharge, 
there was no pain, tenderness, nor limitation of movement. 


CoMMENT 


It is believed that the line of this fracture was located at the superior median 
border of the subscapular fossa. It is probable that the long head of the triceps 
was fully attached to the upper fragment, but fibers of the teres minor must have 
been torn. No movement of the fragments was obtained with moderate manipu- 
lation. During convalescence, at the beginning of the 3rd week of confinement 
in the hospital, the patient developed pneumonia. Recovery was otherwise 
uneventful. 


LYMPHOBLASTOMA—WITH CASE REPORT 
W. A. Hutcuinson, M. D. 
Truxillo Railroad Company Hospital 
Puerto Castilla, Honduras 


Preliminary Remarks. — Lymphoblastoma, or more commonly lymphosar- 
coma, is a tumor of mesenchymal origin, the stroma of which is furnished by the 
tissues invaded. It may be a tumor of greater or lesser density, depending on its 
character and the rate of growth, and also on the degree of the reaction on the 
part of the fibroblasts involved. Most authorities agree that the pharynx is a 
common site of the primary tumor, and that extension to the base of the skull 
may be prompt. Metastases may involve any part of the body. This class of 
tumor is not commonly encountered in our practice in Central America. 


CasE REporRT 


M.S., a colored male, aged 30 years, was admitted to the hospital on March 26, 
1927, complaining of pain in the right side of the head, which had persisted for 
3 weeks, and which was accompanied by numbness and swelling of the upper lip, 
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Fic. 1—Skiagraph showing Tumor Shadow in Right Maxillary Region 
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and inability to breathe through the right nostril. More recently he had noted a 
throbbing pain in the right temple, and observed that the right eye was becoming 
more prominent; and, furthermore, that he had developed double vision. 

Examination. — This showed a well- developed and well-nourished negro 
Exophthalmos of the right eye was noticeable. There was tenderness over the 
right maxillary sinus on percussion; the turbinates were enlarged; and a small 
polypoid growth hung from the roof of the right nostril, completely blocking the 
passage. The pupils were regular, equal, and active; and the eye grounds were 
negative. There was diplopia,—the inguinal, and the epitrochlear glands were 
enlarged. Skiagraphs taken on March 26 and April 4 showed a shadow in the 
right maxillary sinus (See Plate 1, page 150). 


Fic. 2—Showing Appearance of the Tumor at Death 


‘Treatment. — On March 26, an opening was made from the nose into the right 
maxillary sinus, and irrigation gave negative results. From the date of the sinus 
puncture there was no further diplopia. On April 4 the patient was discharged 
from the hospital, having been told that he had a rapidly-growing retrobulbar 
tumor for which there was no effective treatment. 

The patient was readmitted on April 13, complaining of failing vision in the 
right eye. Exophthalmos was slightly more marked than on the previous admis- 
sion. On April 15, a small piece of retrobulbar tissue was excised for diagnosis. 
This was reported on, by Dr. F. B. Mallory, (U. F. S. 117), as follows: “‘Micro- 
scopic examination of sections from tissue both fixed in A. F. and Z. shows nothing 
but fat and fibrous tissue with a few very small foct of inflammatory exudation. 
Diagnosis: Chronic inflammation of fat tissue.’ 
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The progress of the disease was very rapid. 
4/18/27. — Lower right conjunctival sac was bulging, red, and very vascular. 


4/24/27. — Eye showed a slight increase in exophthalmos; small swelling on 
hard palate (see Plate 2, page 151). 


4/30/27. — Marked weakness of right leg; patient mildly delirious, and unable 
to concentrate. 


5 /2/27.— Unable to stand, and delirious almost constantly. 


5/5/27.— Suddenly became violent; and refused to eat or to have any one 
handle him. 


5/6/27. — Condition became rapidly worse. 
5/7/27. — The patient died. 


Autopsy ! 


General Autopsy Findings. —'The body was well-developed and well-nour- 
ished. The region of the right eye was prominent. There was a small, fresh scar 
from the incision on the lateral portion of the face, near the outer canthus. 


Head. — The region of the sella turcica and tuberculum sellae was enlarged, 
and the roots of the great and small wings of the right sphenoid were prominent, 
and filled with white masses of medium consistency. These masses penetrated 
the bones of this region and extended to the soft palate, into the ethmoid and 
right maxillary bones, where they filled parts of the maxillary sinus. Parts of the 
pars petrosa of the right temporal bone were also involved. Some parts of the 
masses filling the sinus were of gelatinous consistency. The temporal pole of the 
right temporal lobe of the brain showed a slight impression and softening, but 
elsewhere the brain appeared normal. 


Thoracic Cavity. — The heart was of normal size (325 gms.) and did not show 
gross pathological changes. The lungs had a mottled appearance, showing small 
foci of broncho-pneumonia. There was no gross evidence of metastases. 


Abdominal Cavity. — The spleen weighed 250 gms. and was rather firm in 
consistency. Smears from it were negative. The kidneys (270 gms.) showed 
some white, peanut-size areas, but elsewhere they appeared normal. The liver 
weighed 1,450 gms. Suprarenals, pancreas, and intestines appeared normal. The 
intestines contained many ascaris worms. Smears from bone marrow showed 
pigment, which was probably of malarial origin. 


Post-mortem Diagnosis: (1) Sarcoma of right maxillary, sphenoid, and ethmoid 
bones. (2) Metastases to kidneys. 


Microscopic EXAMINATION 2 


Heart. — Negative. Lungs. — Small foci of acute inflammatory exudate 
(polymorphonuclear leucocytes and fibrin) in air sacs, combined with haemor- 


1. Performed by Dr. Walter Jantzen, Truxillo R. R. Company Hospital, Puerto Castilla, Honduras 
2. Reported by Dr. F. B. Mallory, Boston City Hospital, Boston, Mass. 
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rhage in places. Spleen. — Small amount of pigment present, probably of malarial 
origin. Plasma cells in small numbers. Kidney. — Cortex infiltrated with nu- 
merous cells resembling lymphcoytes; mitotic figures numerous. Seminal Vesicles 
and Prostate. — Negative. Testicles.— Some of the tubules are completely 
sclerosed. Adrenals. — Negative. Pancreas. — Markedly inffltrated with cells 
resembling lymphocytes; mitotic figures fairly numerous. Atrophy, and disap- 
pearance of much of the gland tissue. Collections of eosinophiles in places. 
Tonsils. — Practically negative. Pharynx.— Negative. Mazillary and Eth- 
moid Bones. — Along one edge is tumor tissue composed of cells resembling 
lymphocytes. A few mitotic figures present. Cerebrum. — A few small collec- 
- tions of cells suggest invasion by tumor. 
Microscopic Diagnoses. — Acute bronchopneumonia. — Lymphoblastoma 
with metastases to kidney and pancreas. 


“REPORT ON A CASE OF RADICAL CURE OF MORTON’S DISEASE 
(METATARSALGIA) 
Ricarpo Aguiar, M.D. 
United Fruit Company Hospital 


Quirigua, Guatemala 


History. — The patient, a white lady, had suffered for over a year with pain 
in the plantar region of the right foot; most marked while she was walking or 
dancing. At times it became excessive. She compared it to the pain experienced 
when one tramps on a very sharp stone. After such exercise as dancing, she 
was frequently unable to sleep for some hours. 


Physical examination. — Nothing unusual was apparent except tenderness 
under the distal end of the 4th metatarsal bone of the right foot. 


Treatment. — All local applications and various medical treatments had failed 
to give relief, and the patient was advised to undergo an operation for radical 
cure. Under spinal anaesthesia (stovaine) an incision was made along the 
course of the 4th metatarsal bone, on the dorsal surface, and the joint was ex- 
posed. The tendon was pulled aside and the joint opened. The head of the 
bone was excised with a Gigli saw, about 1% inch behind the joint. The soft 
tissues were sutured with chromic gut, and a subcuticular silk suture was used 
in the skin. The patient was kept in bed for 2 weeks, and discharged on the 
18th day. 


One month later she reported to this hospital for examination. At this time 
she was able to walk quite well and without pain. Two months later she re- 
ported that she was entirely cured, and could indulge in all her customary 
exercises without any discomfort. The accompanying X-ray pictures show the 
foot before (Plate 1) and after (Plate 2) operation. 


Or 
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REVIEW OF MACHETE WOUNDS TREATED DURING 1927 
W. A. Hutcutnson, M.D. 
Truxillo Railroad Company Hospital 


Puerto Castilla, Honduras 


This paper deals with machete wounds of the Central-American laborers that 
were treated by our hospital surgical service during the year. It reviews the 
cases to show the extent and gravity of the wounds and the results which 
followed the treatment of this class of patients. The prevailing opinion of 
medical men familiar with this kind of practice seems to be that these people 
have a remarkable resistance to machete wounds and their subsequent infection. 
This report may serve the desired purpose of adding to the available data on 
the subject.* 


NUMBER AND TyrPE oF WouNDS 


We treated 92 cases of machete wounds this year. These cases include solitary, 
superficial wounds that were 1% inches or more in length, as well as multiple 
wounds, some of which were from 6 inches to 12 inches in length, and one case 
in which there was complete traumatic amputation of the hand. 


TABLE I 
ANATOMICAL DISTRIBUTION OF SOLITARY Macuete Wounps 
Location of Wound Number of Cases 
Head 32-622 hea ee ah Senses 
Thorax «fits oe ae at eer a ere 
Upper Extremities 
Apr Wi. uaa SEL et eC) sagt 
Forearm apne ee eae 
Wrist eed perenne C2, ane 
Hand Paes 20a 
Digits eee eee kee 
Lower Extremities 
Thigh. eee. qeatete eae as 
Knees 22 oh. oe ean LOS 
Lee gl) Ge he ee 
Foot! Bf eee ei ee Oh 
Digits 6 atts oi. eee 
otal 35... view B84 Cases 


* See article by Alfred Gage, M.D., ‘“The Machete Versus the Microbe in Central America,” Fifteenth An. 
Rept., Med. Dept., United Fruit Co., 1926, p. 205. 
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TABLE II 


ANATOMICAL DISTRIBUTION OF MuLtrepLE MacnEetE Wounpbs 


Series Involved Involved 
Number Soft Parts Bones 
Forearms Fracture of radius and ulna 
2. Scalp (vertex) 34” Fracture of skull—both tables 
Traumatic amputation, hand 
Be Shoulder Sr 
Forearms (muscles) 314” 
Forearms (tendons) 416” 
4. Scalp (vertex) On 
Shoulder 4” Clavicle—outer end 
Shoulder-axilla 8” Ribs (fracture of ?) 
5. Sealp (occiput) Bi Fracture of skull—outer table, 2” 
Shoulder oe 
Back se3Be 
Palm (tendons) oe 
6. Scapular muscles 4” 
Deltoid muscles ne 
Wrist (tendons) gi 
Tie Scalp (vertex) 37 
Hand (tendons) Ql” 
8. Head-Parietal, flapfrom ver- 


tex of scalp, downward, 
through external auditory 


canal to zygoma Fracture of zygoma 
Scapular muscles oe Fracture of clavicle, outer end 
TREATMENT 


All of the larger wounds with muscle, tendon, or bone involvement were sutured 
as soon as possible with, in some cases, slight débridement. The wounds in all 
cases were thoroughly saturated with 2% mercurochrome solution. Splints were 
applied in cases where the injuries were on the extremities. Daily dressings 
were done in all infected cases. An important part of the treatment was the 
institution of early passive motion, followed by active motion as soon as possible, 
especially in cases of muscle and tendon injury. In this series of 92 cases, only 
2 deaths occurred. This gives a mortality rate of 2.17 per cent. Our mortality 
rate for lobar pneumonia in this same class of patients during the year was 
38.18 per cent. One of the deaths due directly to machete wounds resulted from 
haemorrhage and shock following the fracture of the skull and multiple wounds 
about the shoulder. The other death was due to extensive brain injury and 
haemorrhage following a penetrating wound of the cranial cavity caused by the 
individual’s falling on the sharp end of a machete, which entered the head 
through the orbit. 
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DISABILITY 


In the series there are 4 cases classified as “disabled.” One patient suffered 
permanent disability, owing to the loss of an eye; another lost his left hand; 
a 3rd has a permanent wrist drop; and a 4th has limited function in one knee. 


TABLESUT 
ASSOCIATED DiskAsES FouND IN THE SERIES 


(Occurred Alone or in Some Combination) 


Diseases Number of Cases 
Walarid;.. staccato ene Le 
Uncinariasis= 9. ae oe 
Ascariasisnde) uu 2 oe 0 
Lepilcersé.¢ = see oe as 
Bronchitis ) 
Cystitis 1 
Syphilis ahd aes Eee 4 
A stharia tc (ch a cited aa ae iy L 
Cirrhosis of the liver . Q 
Myocarditis, chronic . 1 


Purulent infections were present in the wounds of 17 cases before admission 
tothe hospital. The period of time that elasped between the receipt of these 
injuries and the admissions to the hospital varied from 15 minutes to 21 days, 
with an average time of about 2 or 3 days. The primitive home methods of treat- 
ment resorted to at the time of the accident or, in some cases, the total lack of 
any form of treatment before admission to the hospital, no doubt may be held 
accountable for the extensive purulent infections of some of the wounds. No 
case of tetanus, however, developed. This disease is almost never noted in 
machete-wound accidents, although it occasionally occurs in gunshot wounds. 


DuRATION OF HospitTaL TREATMENT 


The average period of time these cases were under hospital care, was 14 days. 
Considering the gravity of many of the wounds, and the fact that many of them 
could not be referred to dispensary services, owing to their homes being far from 
a dispensary, this is a very brief interval of treatment. It virtually covers the 
convalescent period, as well as the duration of the illness. In my opinion, it is 
very remarkable that their recoveries should have been so rapid, and that there 
should have been so little permanent disability. The majority of the individuals 
who compose this class of our labor show haemoglobin estimations ranging from 
60 to 75 per cent due to malaria, intestinal parasitism, malnutrition, etc. 
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RECAPITULATION 


1. Machete wounds form a significant proportion of our surgical cases. 

2. The Central-American labor class has a high resistance to the injuries pro- 
duced by this form of external violence and the subsequent infections of such 
wounds. 

3. Early, efficient first-aid treatment would materially reduce the hospitaliza- 
tion period for these cases. 


PRIMARY CARCINOMA OF THE LIVER IN A YOUNG INDIAN 
A CASE REPORT 
I. E. Peon, M.D. 


United Fruit Company Hospital 


Almirante, Panama 


History. — R. P., male, aged 31 years, (No. 20,391), laborer, admitted to the 
hospital on May 10, 1927, had a pain over the liver for four months, with loss of 
appetite and rapid loss of weight. The patient was a full-blood Panaman Indian, 
and had lived continuously in the Republic of Panama. He was married; and 
had three children, all living and well. His usual diet had consisted for the most 
part, of yucca, yam, plantain, cod fish, and rice. He was in the habit of taking 
daily one or two drinks of rum, and drank to excess about once a month. Family 
history was unobtainable. He stated that he had had chicken-pox and mumps; 
one attack of dysentery, six years before; and fever, presumably malaria, on 
several occasions, though none in recent years. He had left his tribe nine years 
previously, and had come to Almirante to work for the United Fruit Company. 

Physical Examination. — This showed a well-developed but poorly-nourished 
man. The abdomen was distended with ascites, and there was a distinct promi- 
nence over the right upper quadrant and lower right chest. The skin and con- 
juctiva were markedly jaundiced. Examination of the chest revealed moist rales 
over the base of the right lung. The breath sounds and tactile fremitus were in- 
creased, and there was relative dullness on percussion over this area. The heart 
sounds seemed weak on auscultation, though the blood pressure was 140 systolic, 
and 70 diastolic. The heart appeared normal in size and rhythm. The liver was 
enormously enlarged, extending from the fourth right intercostal space down to 
two fingers’ breadth below the level of the umbilicus. The liver mass was hard 
and its surface was nodular, with two well-defined protruding masses. The spleen 
was very much enlarged, extending nearly down to the level of the umbilicus. The 
surface was smooth, and hard, and the outlines were regular. 
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Laboratory Findings 
Urine. — Large amount of albumin and pus. Stool. — Uncinaria and ascaris 
ova. Blood. — Haemoglobin, 70%; negative for malaria parasites; and negative 
for syphilis, with the Meinicke test. 


Progress of the Case. — The patient’s condition became gradually worse, from 
the date of admission. Vomiting became troublesome; the jaundice was more 
pronounced; and there was a very rapid loss of weight, due to continuous vomit- 
ing of everything taken by mouth. Death ensued on May 26. The autopsy was 
performed 6 hours after death, and the findings were as follows:— 


Autopsy Findings 
Primary carcinoma of liver; weight, 4,989 grams. Splenomegaly; weight, 1,135 
grams. Ascites; blood-stained fluid. Chronic nephritis. Ascariasis; uncinariasis. 
Pathological Report. — Specimens of tissue were submitted to Dr. F. B. Mal- 
lory, Consulting Pathologist, United Fruit Company, Boston, Mass., who re- 
ported as follows: 


Microscopical EXAMINATION 


Liver: Where no tumor tissue is present the liver is much sclerosed, suggesting 
the type of cirrhosis seen after recovery from acute yellow atrophy. The tumor 
is epithelial in type with little stroma between the cell masses. In one section 
the tumor cells are large and well differentiated and more or less closely resemble 
liver cells. Mitoses occur in small numbers. Dilated bile capillaries are present 
in places, filled with homogeneous material (inspissated bile?). 

Pancreas: Marked post-mortem changes. Several small foci of fat necrosis 
with slight inflammatory changes about them. 

Kidney: Negative. 


Microscopic DraGNosis 
Cirrhosis of liver probably following acute yellow atrophy. Primary liver cell 
carcinoma. Fat necroses in pancreas. 
Comments. — The especially interesting feature of this case is the occurrence 
of a relatively rare malignant tumor in a young individual whose race is rarely 
attacked by cancer. 


CANCER CASE WITH INTERESTING DIAGNOSTIC COMPLICATIONS 
E. W. Davis, M.D. anp I. E. Peon, M.D. 


Almirante Hospital, Panama 


R. P., a colored, male, Jamaican laborer, aged 52 years, was admitted to the hos- 
pital April 19, 1927, for treatment of a painless ulcer on the penis, which had per- 
sisted for two months and had gradually increased in size. 

Clinical Examination. — His physical examination was negative, with the fol- 
lowing exceptions: 
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Mouth: Most of the teeth were missing. Those remaining were carious, with 
pyorrhoea alveolaris present. Liver: Slightly enlarged, and palpable just below 
the costal border. Spleen: Enlarged, and palpable on deep inspiration. Genitals: 
Large ulcer, involving entire glans and corona of penis. The inguinal lymph 
nodes on both sides were enlarged and hard. The ulceration was apparently a 
mixed chancre and chancroid. 


Laboratory Examination. — On the day of admission a smear was made from 
the ulcer, and a dark-field examination revealed the presence of Treponema pallida. 
Other laboratory findings were: 


Meinicke Reaction for syphilis: +-+++; Blood: Negative for malaria; Haemo- 
lobin:60%; Urine: Faint trace of albumin, and granular casts; Stools: Negative. 


Treatment. — As a result of the positive laboratory findings for syphilis on 
April 19, active anti-luetic treatment was instituted, with weekly injections of 
neosalvarsan and protoiodide of mercury pills by mouth, supplemented with 
increasing doses of potassium iodide. ‘This treatment was continued until May 
18, with no apparent improvement in the patient’s condition. He was then given 
injections of bismuth at 3-day intervals, in addition to the other treatment, which 
was continued until June 20. 


Operation. — As there had been no noticeable improvement, a clinical diagnosis 
of cancer was made and the following radical operation was decided upon: An 
ellipticalincision was made parallel to the inguinal ligaments, from one anterior 
iliac spine to the other. The lymph nodes and subcutaneous tissues were cleaned 
out thoroughly from above, downward to the inguinal ligaments; and then from 
below, upward to the inguinal ligaments. Everything was removed “en masse.” 
The penis was then amputated by the Curtis method, leaving about 21% inches 
of the urethra which was transplanted in the midline of the scrotum. 

Post-operative progress was uneventful, and with the exception of a slight 
infection in the upper angle of the wound, which required the removal of one 
stitch, healing progressed rapidly. 

Tissue specimens of the lesion and lymph nodes were sent, for microscopic 
examination, to Dr. F. B. Mallory, of Boston, who reported as follows: 


Microscopic Examination: Shows an epithelial tumor growing moderately 
rapidly, and complicated on the surface by necrosis and marked inflammatory 
reaction. Many of the tumor cells are enlarged and undergoing cornification. 
Epithelial pearls are abundant. In places, the cornified cells are surrounded by 
foreign-body giant cells. The lymph node sent with the penis is extensively in- 
vaded by the tumor. 

Microscopie Diagnosis: Epidermoid cancer of penis with metastasis to lymph 
node. 


This case is reported because of the confusion resulting from the positive 
laboratory findings in the blood and smears from the lesion. Based on these 
reports, the condition was considered to be a mixed chancre and chancroid lesion, 
and as a consequence the operation was delayed for several weeks. 
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DERMAL LEISHMANIASIS—CASE REPORT 
O. T. Brostus, M.D., F.A.C.P. 
United Fruit Company Hospital 


Almirante, Panama 
Mr. J. appeared at the out-patient clinic with an indurated “sore,” approxi- 
mately the size of a dime, on the outer aspect of the right arm, about half-way 
between the elbow joint and the shoulder. The patient was 42 years of age, a 
white American mechanic. He was in good health in every way except for the 
sore just described. 

History of Present Illness. — About 3 months before applying for treatment in 
our dispensary clinic, the patient was temporarily detailed for duty in Bocas del 
Toro—the native seaport town distant about 14 miles from Almirante. He 
claimed that he lived there in clean and healthful surroundings. He was stationed 
in Bocas for about 3 weeks, then returned to Almirante, and about a week after 
his return he noticed a small, reddish “‘pimple’’ appearing in the location described 
previously. He squeezed it, and a serous fluid exuded. At this time he went 
to the States on a leave of absence, and spent his entire vacation (6 weeks) in 
Mississippi. The lesion grew very gradually, but he did not apply for medical 
advice until his return to Almirante, which was 2 months, in all, after the appear- 
ance of the lesion. 

Past Illnesses. —In childhood he had had measles and pneumonia; and in 
adult life he had two attacks of malaria, and also had had uncinariasis. 

Family History. — Negative. The patient was married and the father of one 
healthy, normal child. 

Physical Examination. — He was a large powerful man, and extremely well- 
developed and well-nourished. He had several bad teeth; but the clinical exami- 
nation, as well as the laboratory examination of blood, urine and stool, was other- 
wise negative. Scrapings from the lesion, made by Mr. M. E. Smith, the hospital 
Laboratory Technician, showed definite Leishman-Donovan bodies. 

Lesion. — The lesion increased slightly in size during the week he was under 
observation. It was crusted and indurated, and on a slight irritation a serous 
fluid exuded from it. A thin, red, inflammatory ring surrounded the lesion which, 
at the time of first treatment was a little larger than a dime. At the time the 
treatment was begun another papule had appeared, about 1% inch from the 
first sore. 

Treatment. — The patient was admitted to the hospital and treated with intra- 
venous injections of a 1% solution of tartar emetic, which was administered as 
follows: On the 1st day, 3 cc.; 3rd day, 4 cc.; 5th day, 5 cc.; 7th day, 6 ce. There 
were no untoward effects from the medication until the 6 cc. dose was given, 
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when the patient was seized with a spasmodic cough so severe that he became 
cyanosed and could scarcely breathe. These symptoms, however, quickly sub- 
sided and the patient felt no ill effects thereafter. No further treatments were 
given. The small papule had disappeared by the 5th day, and the larger lesion 
had completely healed by the 10th day. While in the active state, the lesion ap- 
peared exactly like a vaccination “take,” and after the cure was effected it re- 
sembled a vaccination scar. 

This case is reported because of its quick response under an unusually small 
dosage of tartar emetic, and because the disease is comparatively rare in Cau- 
casians, in the western hemisphere. 


A CASE OF FACIAL ACTINOMYCOSIS* 
JAIME DE LA GuarptA, M.D. 


Preston Hospital, Cuba 


Case. — A. H., Cuban, white, female, aged 20 years. 

Past History — Negative. Present History. — Five months previous to ad- 
_mission she suffered from a slight pain over right maxillary region, which gradu- 
ally became worse. She consulted a physician, who attributed her trouble to 
dental caries and a poorly fitting dental bridge. She was referred to a dentist, 
who extracted the teeth and removed the bridge. A slight improvement followed, 
but 2 months later a decided swelling appeared in the same region, which, increas- 
ing gradually, involved the temporal, zygomatic, and supra-orbital areas. She 
consulted several other physicians, who prescribed for her ointments and other 
external applications; no apparent improvement followed their use. She entered 
this Hospital on March 18, 1927. | 

Physical Examination. — A well-developed, well-nourished young adult fe- 
male. General physical examination was negative. Meinicke test, negative. 

Face. — A hard, board-like nodular swelling, purplish in color, involving the 
temporal, maxillary, and zygomatic regions was seen. It showed an area of 
softening, in the center of which was an unhealthy granulomatous ulcer—the 
opening of a fistulous tract. 

Diagnosis. — The negative blood-test for syphilis and the good general appear- 
ance of the patient ruled out the diagnosis of a syphilitic gumma or tuberculoma. 
The radiograms showed no bone involvement, and excluded our tentative diag- 
nosis of sarcoma. Actinomycosis was then considered. Examination of the 
purulent discharge from the fistula showed the typical “sulphur grain”’ bodies, 
which microscopically proved to consist of a network of threads with club-shaped 
extremities, the ray fungi, characteristic of this disease. This diagnosis was con- 


* Reported before the 8th Congreso Médico Nacional Cubano 
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Fic. 1—Before Treatment 


Fig. 2—Location of Lesion 
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firmed by pathological examination of excised tissue by Dr. Mallory (UFS 112). 
Av He 


Treatment. 
Local. — Excision and curettage of fistula and granulomatous tissues, and 
cauterization of the area with pure carbolic acid. This was followed by daily 


} Fig. 3—After Treatment 


dressings with 50% Lugol’s solution. General. — Six intravenous injections of 
sodium iodide (2 gms. each) were given, 1 every 4th day, followed by the oral 
administration of 1 gm. of potassium iodide t.i.d., until slight gastric symptoms 
appeared. It was then discontinued for a week and 1 gm. of sodium iodide t.i.d. 
was given again until June 20, 1927 (date when last picture was taken.) The 
excellent result can be seen by comparing pictures taken before and after the 
treatment. Up to the present time (a year later) there is no sign of recurrence. 


REPORT OF A CASE DIAGNOSED AS GOUNDOU 
R. L. Carrouyi, M.D. 
Almirante Hospital, Panama 


The patient, a male Jamaican negro laborer, aged 46 years, came to Panama 
20 years ago from Jamaica, and has always lived in either Panama or Jamaica. 
He was admitted to the hospital with retention of urine, because of prostatic 
hypertrophy. Routine physical examination revealed the following unusual con- 
dition: 
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On the left side of the nose, beginning at the middle and extending outward 
and downward (see Photograph 1) there is a mass about 3.5 cm. long and 2.5 
cm. wide, involving the nasal process of the left superior maxilla. The mass is 
smooth, hard, firmly fixed, and has the appearance of a bony tumor. The overly- 
ing skin appears normal and is freely movable. The tumor mass impinges upon, 
and almost occludes, the upper part of the left nasal cavity. The middle and in- 
ferior turbinates are pushed inward, lying almost in contact with the nasal 
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septum. There are no pathological changes noted in other bones of the body. 
The general health is good, except for the condition for which he was admitted 
to the hospital. The patient states that he has seen this condition 3 times in 
Jamaica, but not in any member of his family. 


A history of injury was given as follows: 


About 4 years ago he was struck on the left side of the nose by a piece of wood, 
which caused a slight laceration, with some pain and swelling at the time of the 
accident. The wound healed in about 3 days, and there has been no pain or dis- 
comfort at the site of the wound since the time of injury. For some time prior 
to the injury there was a more or less constant nasal discharge, which continued 
for about 3 months after the accident. 

The patient attributes the nasal swelling to the accident, although there was 
nasal discharge prior thereto. It seems probable that the injury was a coin- 
cidence. 


The blood was positive for syphilis (Meinicke’s test) and he was given 6 doses 
of neosalvarsan 0.6 grm. each, and iodide of potash in increasing doses was ad- 
ministered for 1 month prior to his discharge from the hospital, without any 
noticeable change in the size or consistency of the tumor. 

As the lesion had given no trouble since the initial stage, he refused operation 
for the removal of excess bone; hence, no tissue was available for microscopic 
study. 

Clinically the condition agrees with the diagnosis of Goundou, as described in 
the literature, although Byam and Archibald* say, ““The possibility of infection 
(if it be an infection) is not credited after the 20th year.” 


SYPHILIS—REPORT OF AN UNUSUAL CASE 
O. T. Brosrus, M.D., F.A.C.P. 
United Fruit Company Hospital 


Almirante, Panama 


Because this case was so extremely resistant to all anti-luetic treatments. 
it has been considered of sufficient interest to warrant submitting an addendum 
to the detailed account given in the 1926 Annual Report.! Since then there has 
been a serious exacerbation, and much more treatment has had to be adminis- 
tered. 

In January, 1927, the Meinicke test was still +, whereupon 12 injections 
each of mercury salicylate, flumerin, and bismuth were given in that order, 
alternately, 5 days apart. During this course of treatment, the Meinicke test 
was again ++ in February and in April, and + in June. After the course of 
injections was completed, potassium iodide was once more used and continued 


* “The Practice of Medicine in the Tropics.” 
1. See Case No. 1, Annual Report, Medical Department, United Fruit Company, p. 150. 
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to the limit of tolerance. The Meinicke test in July, at the completion of the 
series of injections and at the beginning of the course of potassium iodide, was 
negative. 

Right Eye Again Affected. — Suddenly, in September, the right eye (the one 
which had been operated) again flared up with.an acute inflammatory process, 
and the patient was immediately sent again to Dr. Reeder, who resumed anti- 
luetic therapy, in addition to local application. 

During the succeeding 3 months, 5 injections of sulpharsphenamine, 6 of 
mercury salicylate, and 24 of bismuth, were administered. Clinically the 
patient appeared to have completely recovered, and the Meinicke test was 
again negative in November. The course of medication described in this para- 
graph was completed January 1, 1928. At the time of writing (January 6, 
1928) the patient seems entirely cured, but the Meinicke test was still reported 

+ positive yesterday, January 5, 1928. 
~ Summary. — The establishment of a permanent cure is still doubtful, although, 
in all, the patient has had the following medication over a period of 3 years 
and 9 months: 29 injections of neosalvarsan, 19 of which were of full dosage 
of 0.9 gr. each; 8 of 0.75 gr. each; 1 of .6 gr.; and 1 of .45 gr. In addition, the 
following numbers of injections of other drugs were given: sulpharsphenamine 
5; metaphen and salvarsan combined 2; flumerin 24; bismuth 48; and mercury 
salicylate 22. Besides these injections, mercury and potassium iodide were 
both administered over 3 different periods—each time to the limit of tolerance. 


LICHEN SPINULOSUS, A MANIFESTATION OF 
LATE FRAMBOESIA 


WILHELM Corpes, M.D. 


United Fruit Company Hospital 
Preston, Cuba 


Lichen spinulosus seu pilaris is described, in Stelwagon’s “Treatise on Diseases 
of the Skin,” as a hypertrophic skin affection, characterized by the formation of 
pinhead-sized, conical epidermic elevations situated about the apertures of the 
hair follicles. The papules contain, in the center, a horny spine which can be 
picked out, leaving a depression. ‘These papules are densely crowded into 
patches, often large and irregular in outline, and symmetrically distributed. 
The favorite sites are the back of the neck, the buttocks, over the trochanters, 
the abdomen, the back of the thighs, the popliteal spaces, and the extensor sur- 
faces of the arms. 

Lichen spinulosus seems practically identical with the condition known to 
dermatologists as Keratosis pilaris. This disease, as seen in temperate zones, is 
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of obscure etiology. Seasonal and hereditary influences are suspected. It is 
-regarded as forming a pathological part of general ichthyosis. 

Baermann and Castellani, as well as Kurita (cited in Mense’s “Handbuch der 
Tropenkrankheiten”’) drew attention to the fact that Lichen spinulosus is often 
associated with tropical framboesia, of which it is possibly a late skin manifesta- 
tion. 


Lichen Spinulosus, a Late Manifestation 


Observations made in Preston Hospital during the year just past, suggest 
this causative relation. Among 110 patients who showed symptoms or gave a 
history of framboesia, fully-developed and extensive Lichen spinulosus was seen 
in 2 cases. They were male, colored Haitians, aged 25 and 55 years, who had 
contracted framboesia during childhood. Scars of primary or secondary lesions 
and enlarged glands were present, and the Meinicke test was strongly positive 
in both cases. The skin conditions corresponded in appearance and localization 
with the description given above. The patches were slightly elevated and more 
reddish in color than the surrounding skin, which betrayed their subacutely in- 
flammatory character. The patients complained also of itching, which, although 
not severe, was annoying enough to call for medical aid. After treatment with 
neosalvarsan and bismuth, the subjective symptoms subsided and the color of 
the patches became normal. The horny papules, however, persisted during the 
3 to 4 weeks of their hospital stay. 
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In one case, which is shown in the illustration, page 169, a piece of skin was 
excised for pathological examination. The report, by Dr. F. B. Mallory, of 
Boston, was as follows: 


There is slight papillary outgrowth of the corium with lymphocytic infiltra- 
tion around the blood-vessels,—also marked hyperkeratosis at the mouths of 
the hair follicles. Microscopical diagnosis: Simple papilloma with chronic in- 
flammation. 


It would be difficult, if not impossible, in these 2 cases to incriminate the 
Treponema pertenue as the definite etiological factor, but it seems possible from 
clinical observations that it may be at least a contributory factor. 


SEVERE POST-PARTUM ECLAMPSIA 


Treated by Intravenous Injections of 


3% Sodium Bicarbonate Solution 


N. P. MacPuart, M.D. 
United Fruit Company Hospital 
Quirigua, Guatemala 


Case REpPoRT 


The patient, a primipara, aged 34 years, a robust, white woman, came under 
observation in the early months of pregnancy. Up to the 6th month, a specimen 
of urine was examined monthly; then weekly until her admission to the hospital. 
All specimens were negative throughout the term. 

At the end of the 7th month the usual examination revealed nothing of 
special interest, except that the fetus was unusually small. The confinement 
was due on the 15th of March. 

On March 4 the patient presented herself for consultation and stated that 
she had been “involuntarily passing small quantities of water all forenoon.” 
She was placed in bed, under observation, and it was evident that the mem- 
branes had ruptured. The urine was negative, on admission. 

On March 9 she had slight uterine contractions. 

A morning specimen of urine on March 10 showed albumin, with hyaline and 
granular casts. This was confirmed later by examination of a catheterized 
specimen. ‘The patient was placed on water only, and later in the day she 
went into labor. At this stage she had no headache, the pulse rate ranged 
from 90 to 100, and no symptoms of serious trouble appeared. At 11.50 P.M. 
on the same day she was delivered of a female child which weighed 3 pounds. 

For the next 2 days she was given large quantities of water by mouth; and 
1 dram of sodium bicarbonate, dissolved in water, was administered every 4 
hours. Twenty-eight ounces of urine were excreted the day after confinement, 
and 32 ounces on the following day. Small amounts of milk were allowed on 
the 3rd day; and the bowels moved freely. On the 4th day 66 ounces of urine 
were excreted during the 24 hours, and all specimens contained large quantities 
of albumin, pus, and casts. 
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On the 5th morning after delivery, at 6 A.M., the patient had a very violent 
convulsion, which lasted over 3 minutes. During the convulsion she bit her 
tongue, her face was contorted and livid, and opisthotonos was very marked. 
The pupils were markedly dilated, and the patient remained unconscious for 
approximately one-half hour after the convulsion had ceased. When she 
became conscious she complained of severe headache, dimness of vision, hemia- 
nopsia, and severe pains in the muscles of the arms and legs. A brisk saline 
purge, and water by mouth, were given; and the patient was kept extremely 
quiet. At 9 a.m. she had another severe convulsion, more violent, and lasting 
longer than the first, and she remained comatose for approximately one hour. 
At 12 noon the patient had another convulsion, of terrific violence, in which 
all the symptoms present in previous attacks were still more marked. Blood- 
stained froth came from the mouth; the eyes protruded; and cyanosis was very 
pronounced. Breathing stopped completely for an appreciable period, and the 
patient seemed to be dying, as the pulse became barely perceptible. 


When she recovered from the convulsion, she remained in coma for ap- 
proximately 3 hours. All the usual routine care and treatment had been care- 
fully attended to; but the prognosis seemed very doubtful, and it was decided 
to give her sodium bicarbonate intravenously. At 1 P.M. an injection of 250 ce. 
of a 3% solution was given, and 3 hours later another injection of 350 cc. was 
administered. While the 2nd injection was being given, the patient struggled 
and resisted considerably, and began to come out of the coma. 


No further convulsions appeared, the pulse became of better quality, con- 
sciousness returned, and the symptoms of which she complained gradually 
disappeared. 


The amount of urine voided on the 5th day was 26 ounces, and on the follow- 
ing day she voided 35 ounces. Albumin and casts gradually disappeared, and 
the urine was reported negative on the 14th day after delivery. 


COMMENTS 


The points of special interest in this case were, the extremely violent eclamptic 
convulsions developed on the 5th day after delivery in spite of very rigid pre- 
ventive measures, the increasing intensity of the succeeding convulsions at 
3-hour intervals, and the cessation of convulsions on administration of sodium 
bicarbonate solution intravenously. 


It is not possible to base on the findings in one case a strong statement as 
to the value of sodium bicarbonate solution administered intravenously in such 
cases; but, considered along with the cases which have been recently reported 
in the medical literature, our findings appear to provide an additional argument 
in favor of using this method of treatment in combating this very serious disease. 


The writer was especially encouraged to use this treatment by an article on 
the subject, by Dr. H. P. Wilson, published in the Feb. 5, 1927 edition of the 
Journal of the American Medical Assoctation. 
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Five cases of polyneuritis were observed by our staff during the past three 
years, and these are reported herewith. All are of special interest because of 
infrequent occurrence of polyneuritis in this particular locality, and these 
cases are probably the only ones noted medically since the opening of this divi- 
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BERI-BERI-LIKE POLYNEURITIS—CASE REPORTS 
WALTER JANTZEN, M.D. 
Truxillo Railroad Company Hospital 


Puerto Castilla, Honduras 


sion nine years ago:— 


Case Report No. 1 


A. P., Jamaican negro, aged 28 years, was admitted to the hospital on October 
5, 1925, because of his inability to walk. He gave a history of having been 
physically indisposed for eight days previously. He had resided with other 
laborers on one of the farms and, like the others, his diet had consisted princi- 
pally of rice, beans, and bananas, with occasional meats. 

Physical Examination. —'The tongue was coated, and the glands were en- 
larged generally. ‘The Meinicke turbidity reaction and flocculation test for 
syphilis were negative. The spinal fluid was negative. The blood examination 
by the thick-film method showed the presence of some E.A. rings and crescents. 
Urine, negative. 

On the first day he had a temperature of 101° F., which became normal on 
the following day and remained so until death. 

Twenty grains of quinine sulphate were administered twice daily to the 
patient during his stay at the hospital. 

The physical findings showed the patella reflexes to be absent, and also a 
negative Babinski. Plantar reflexes were present. ‘The skin was anaesthetic 
over the tibial crests and the dorsa of the feet, especially on the right lower 
limb. The anal and bladder sphincters functioned normally. There was in- 
ability to walk, on account of paralysis affecting both the feet and the leg 
muscles. The calves of the legs were very painful on pressure. All superficial 
and deep reflexes disappeared, except the cremaster reflexes. Numbness of the 
finger tips was noted. On the following day the paralysis ascended; the breathing 
became labored; and there was less strength in the arm muscles. The heart 
became dilated, and the pulse very rapid; and death occurred on October 23, 
1925. 

Autopsy Findings. — These revealed a hydropericardium, and an extremely 
dilated heart, with very soft muscle. Also, there were small areas of broncho- 
pneumonia in both lungs. The brain, spinal cord, and peripheral nerves were 
negative microscopically. 


Case Report No. 2 


M. Z., female, native of Honduras, aged 38 years, was admitted to the hospital 
on December 10, 1925, because of inability to walk. The disease had begun 5 
weeks previously, manifested principally by “pains in all the limbs.” Eight 
days prior to admission the patient developed paraesthesia of the lower limbs, 
a general weakness, and inability to walk. She had 2 healthy children; 2 had 
died of unknown causes; and she had had 1 miscarriage. Her diet was ‘similar 
to that reported in the preceding case. 
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Physical Examination. — This showed a fairly well-developed and well-nour- 
ished native woman, with carious teeth. The chest and abdomen were negative, 
and the blood showed no malarial parasites. Cranial nerves were normal. The 
elbow and forearm reflexes were diminished; and the superficial abdominal re- 
flexes, deep reflexes of the lower limbs, and the Babinski’s reflex were absent. 
Strength was diminished in all leg muscles, especially those of the peroneal 
group. Numbness was present in the finger tips; and there was a marked de- 
crease in the tactile perceptibility and pain-sense of the skin covering the shins 
and the dorsa of the feet. The woman was totally unable to walk. Bladder 
and anal sphincters were normal. The Meinicke turbidity test for syphilis in 
the blood serum was 4+ positive. Spinal fluid was normal. 

Developments. — On January 26, 1926, her condition became worse. Paralysis 
of the muscles supplied by the peroneal nerves was apparent. There was no 
tactile sense over these areas, and sensation of pain was diminished. She com- 
plained of pricking and creeping sensations in both the arms and the legs. 

Later, she was removed from the hospital by her relatives, in an unimproved 
condition. I did not see her again. 


Case Report No. 3 


M. M., Honduranean male, aged 21 years, entered the hospital on November 
18, 1926. He gave a history of having enjoyed good health previously. There 
was no history of venereal disease. He used alcohol moderately and his diet had 
consisted mainly of rice, beans, and bananas, with meat occasionally. Two 
weeks before admission he had become ill, suffering from numbness, paraesthesia, 
and a weakness in both legs, which rendered him unable to walk. 

Physical Examination. — This showed a well-developed and well-nourished 
native. Organs of the chest and abdomen were normal. Temperature was 
normal, but the pulse was slightly increased. Cranial nerves were normal. 
Abdominal, cremasteric, and plantar reflexes were present. The tendon re- 
flexes of the elbows, forearms, patella, and heel, were absent. Tactile percepti- 
bility and pain-sense were decreased in both legs, especially over the tibia and 
the dorsa of the feet. Thermic sense was normal. Sphincters of anus and 
bladder were unaffected. The patient complained of paraesthesia in both legs. 
The strength in the arms and hands was apparently normal, but it was di- 
minished greatly in the legs. Paralysis of the peroneal group of muscles was 
apparent. ‘The calf muscles showed atrophy, and were painful on pressure. 
The Meinicke test for syphilis on the blood and spinal fluid was negative. The 
urine was negative; stool positive for uncinaria ova. The blood was negative 
for malaria; hemoglobin, 80%; leucocytes, 8,600; and eosinophiles, 12%. 

Developments. — On November 29, 1926, his condition grew worse; he com- 
plained of creeping and prickling sensations in the arms, and he had difficulty 
in swallowing. There was slight paresis of the right facial nerve. Marked 
thoracic respirations, indicating a possible paralysis of the diaphragm, de- 
veloped. The pulse was 120, and the right side of the heart showed indications 
of dilatation. The weakness in the legs increased. By December 31, 1926, his 
general condition had improved very much. The pulse and respiration were 
normal, and there were no further signs of heart dilatation. The nervous de- 
rangement, however, remained unchanged, and all muscles were painful on 
pressure. One month later he could walk about on crutches, but with diffi- 
culty, as the peroneal muscles were still paralyzed. The gait was markedly 
ataxic, on account of muscle weakness; and the muscles themselves were 
atrophied and very flabby. The facial-nerve paralysis cleared up, but the other 
nervous conditions remained as before. On March 19, 1927, he was walking 
well without crutches, but complained of burning pains in the legs. Tactile 
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sensation had improved, but was not normal. The patellar reflexes of the legs 
were still absent. The patient was discharged from the hospital upon his own 
request, and after that the case could not be followed further. 


Case Report No. 4 


R. M., male, native of Honduras, aged 54 years, was admitted to the hospital 
on October 16, 1927, with a history of one month’s illness, manifested by a 
general weakness of the legs and a sensation of numbness in his feet and hands. 
He had never been seriously ill before; had had no venereal infections; and used 
alcohol only moderately. His diet had been similar to that of the other cases. 

Physical Examination. — This showed a fairly well-developed and well- 
nourished man; dental caries was present. He walked with difficulty, and his 
gait was ataxic. Chest and abdomen were negative; blood and urine, negative; 
Meinicke test for syphilis, negative. 

Developments. — Five days after admission to the hospital he complained of 
numbness of the lips, and had difficulty in expectorating. Spinal-fluid examina- 
tion showed a normal cell-count and a negative Meinicke test. Up to Novem- 
ber 16, 1927, there was no change in his condition, and he still walked with 
difficulty. An examination of the nervous system at this time revealed partial 
paralysis of the 7th cranial nerve. Other cranial nerves were normal. The 
Babinski’s; patellar, and tendo Achillis reflexes were absent. The tactile sense 
and tendon reflexes of the arms were normal; and the abdominal and cremasteric 
responses were present. ‘The plantar reflexes were present, but there was loss 
of tactile sense over the skin on the inner sides of the calves and on the dorsa 
of the feet. The pain-sense, to pin pricks, was diminished and extended up to 
the inner surface of the thighs. The thermic sense was not appreciably affected, 
but hyperaesthesia was present on the plantar surface of the left foot. Pressure 
over the calf muscles did not elicit any pain. The anal and bladder sphincters 
functioned normally. There was a marked weakness of all leg and foot muscles, 
which were atrophic and flabby. The gait was ataxic, and walking was im- 
possible without assistance. On December 19, 1927, there was physical im- 
provement, and the patient was able to walk alone. The left patellar reflex 
responded slightly, but the right remained absent. The right tendo Achillis 
reflex was present, but the left absent. Tactile and pain sense had returned to 
some extent, but were not normal. Cranial and arm nerves appeared normal. 
However, the patient was still unable to rise from a chair or from a prone posi- 
tion without the use of his arms. On December 31 his condition was practically 
unchanged. He is still under treatment. 


CasE Report No. 5 


J. V., Honduranean, male, aged 31 years, was admitted to the hospital on 
November 23, 1927, with a history of one month’s illness, which began with 
fever that lasted for 6 days and was followed by an increasing weakness and 
numbness in both legs. For the 8 days preceding his admission to the hospital, 
he had been unable to walk. He used alcohol moderately, and ate about the 
same classes of food as did the other cases reported. He had had syphilis 4 
years before, and gonorrhoea about 1 year previously, before the present illness 
developed. 

Physical Examination. —'This showed a well-developed individual, with 
sufficient adipose tissue to appear well-nourished. Temperature was normal. 
Lymphatic glands were enlarged generally. Spleen was palpable 2 fingers 
below costal margin. Head and chest organs were normal. Small patches re- 
sembling psoriasis were found on the auriculae of the ears and in the region of 
the olecranon. Blood examinations showed his haemoglobin to be 80%. A 
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thick film was positive for E.A. malarial parasites. The Meinicke test for 
syphilis was 4+. Urine was negative. The cranial nerves and the arm reflexes 
appeared normal. Abdominal, cremasteric and Babinski’s reflexes and deep 
reflexes of lower extremities were absent. Arm muscles were normal. There 
was feebleness of the leg muscles, which were atrophic and flabby; and the feet 
were almost completely paralyzed. He had severe pain, upon pressure, over 
the calf muscles. Tactile sense was absent in the legs and feet, and no sensation 
to pin-prick was present on the anterior surfaces of the thighs and below the 
knees. ‘Thermic and muscular sense was present; and bladder and other 
sphincters were normal. The patient was unable to rise from a prone position. 

Developments. — On December 5 he complained of weakness, and numbness of 
the hands and lips. Strength in arms and legs decreased. Pain and tactile 
sense in the right hand was diminished, and marked paresis of both facial nerves 
had developed. He mentioned his inability to control the lower jaw while 
eating. On December 19 his condition was unchanged. Numbness of lips, 
hands, and thighs persisted. All deep reflexes were absent. Cremasteric, Bab- 
inski’s, and plantar reflexes were absent. Abdominal reflex was slightly posi- 
tive. There was a slight tactile disturbance in the tip of the fingers supplied by 
the median nerve. The lower extremities showed practically no tactile or pain 
sense reactions, and over the anterior surface of both thighs it was retarded. 
Mobility was about the same as before, and the patient walked with the aid of a 
cane. On December 31 he showed a slight improvement, but still remained at 
the hospital. 


CoMMENTS 


Similarity of Symptoms. — The general symptoms manifested in each of these 
cases showed a marked similarity. All entered the hospital complaining of 
paraesthesia and increasing weakness in the legs. Some patients were unable to 
walk at all, and others gave a history of impaired locomotion for varying periods 
of time prior to admission. 

The clinical examinations revealed, in each case, the symptoms of a multiple 
neuritis involving the lower extremities particularly; and the superficial and 
deep reflexes of all cases were either partly or totally lost. Sensation generally 
was more or less altered. The muscles of the bladder, anus, and abdomen 
functioned normally. In only 2 cases were the heart and respiration affected. 
The spinal fluid in each instance was negative; and even in the 1 fatal case there 
were no macroscopic findings of disease in the brain and spinal cord. Two 
patients exhibited a disturbance in the upper limbs, and in these the 5th and 
7th nerves were involved. Also, in 2 cases the vagus and phrenic nerves were 
affected. The muscles enervated by disordered nerves were atrophic and flabby; 
and evidenced, more or less, a loss of function. The calf muscles were painful 
on pressure. When walking was possible at all, the gait was ataxic, owing to 
muscular weakness or paralysis of the peroneal groups of muscles. When ex- 
amined, all patients were unable to rise from a sitting or a prone position without 
the help of their arms. 

Heart Effects. —In 2 cases, the heart showed dilatation, and its action was 
accelerated. Blood tests for syphilis and malarial parasites were positive in 2 
cases. The 1 fatal case died of heart failure within a few days, following a rapid 


176 Unitrep Fruit COMPANY 


progress of the nerve involvement. Autopsy findings showed a dilated heart 
and a hydropericardium. Macroscopically, the other organs and the nervous 
system seemed normal. There were no definite signs of alcohol, arsenic or lead 
poisoning in any of our cases; nor did their ae Mens appear to coincide with 
those of the aforementioned poisons. 

Discussion of Diagnosis. — The clinical symptoms of all were fairly typical of 
the paraplegic form of beri-beri; but there are many objections to that diagnosis, 
some of which are mentioned herewith: 

_The cases came from various farms situated many kilometers distant from one 
another; and the diet of these patients did not seem to differ from that of the farm 
laborers in general, which consists mainly of rice, beans, and bananas, and meat 
occasionally. 

As beans and bananas are rich in Vitamin B, the food-deficiency theory does 
not offer a satisfactory explanation in these cases. Many laborers live together 
under the same conditions and, therefore, we should encounter the disease more 
frequently if it were the result of a diet deficiency or any special method of pre- 
paring the food. 

Also, if an infection had been the underlying cause it would seem that more 
persons would have been affected by it. I might add that we saw no patients 
with the oedematous form of beri-beri. 

Finally, it is quite possible that we were dealing with a multiple neuritis which 
is classified as an acute febrile polyneuritis, a primary affection, and believed by 
certain medical observers in the past to be due to a virus as yet unknown. Cases 
of this acute febrile type occurred with considerable frequency during the World 
War. In one type the paralysis was preceded by an initial attack of fever of 
brief duration; and in the other, paralysis was the first symptom. In the former 
type an interval of from 5 to 10 days elapsed between the initial illness and the 
onset of the paralysis. The cortex is spared; and the virus appears to expend its 
virulence upon the spinal ganglia, the cord, and the peripheral nerves. Follow- 
ing upon the temperature, a typical neuritis symptom-complex develops, taking 
the form of an ascending paralysis of varying degrees. In the milder forms re- 
covery is the rule, generally within a few weeks; and residual paralyses are 
common, but not lasting. Death is reported as common in the severe forms. 


LIVER AND SPECIAL DIET IN THE TREATMENT OF ANAEMIAS 
A. A. Facto, M.D., F.A.C.S. 
United Fruit Company Hospital 
Limon, Costa Rica 


The object of this paper is to report the results obtained in the treatment 
of pernicious anaemia and similar conditions with a properly balanced diet of 
which beef’s or calf’s liver is the principal constituent of the menu. 
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Until it was casually discovered that liver, taken as a food, reacted in the 
hematopoietic organs in such a manner as to induce the reproduction of blood 
cells, after this process had ceased, as the result of disease, to function normally, 
the treatment of pernicious anaemia and allied conditions was, with the excep- 
tion of rest and hygienic measures, essentially medicinal. Arsenic and iron, 
because of their blood-building properties, were usually the chosen agents. 
Other measures, such as splenectomy, the application of the X-ray, and trans- 
fusion of blood, have been practiced; but, in general, any improvement ob- 
tained in the blood condition was, with very few exceptions, only transitory. 

During the year 1927 we have had under our care several cases of anaemias, 
of different types, all of which have responded miraculously to the liver treat- 
ment in combination with a properly balanced diet and the usual routine mea- 
sures. 


A Case REportT 


The following case, the first to be treated in this manner by us in accordance 
with the advice of Dr. W. E. Deeks, who had been consulted, may be taken as 
representative of the results obtained with the average patient receiving this 
method of treatment under our supervision. It may well serve to illustrate 
our conclusions. 

History. — D. G. C., male, aged 46 years, has lived all his life in the Tropics 
and sub-Tropics. He is a merchant by trade and his dietary habits have been 
most irregular; he has taken his meals at any time, partaking immoderately of 
carbohydrates and artificially sweetened foods, and eating scarcely any fresh 
fruits or vegetables. His illness dates from some three years ago, and began 
with the more or less typical symptoms of sprue, sore mouth, dyspepsia, and 
frothy diarrhoea. At the beginning, these symptoms occurred sporadically, 
with intervals of apparently good health; but more recently they gradually 
became more pronounced. The patient had consulted several doctors. His 
case was diagnosed as sprue, and he had been treated interruptedly for that 
disease. 

The soreness in the mouth disappeared altogether about a year ago, and the 
last attack of diarrhoea occurred in November, 1926; but the dyspeptic symp- 
toms have been more or less persistent. He had grown progressively weaker; to 
such an extent that he was forced to take to his bed six weeks ago, feeling very 
much worried about his condition. 

Physical Examination. — Although not markedly emaciated, the body tissues 
were flabby. The patient had a brownish-green, muddy complexion; and the 
lips, gums, and tongue seemed bloodless. He felt very weak, and at times 
irritable, with rather frequent dyspeptic distension of the abdomen, and anorexia. 
The bowels had been moving but once a day, toward noon; the evacuation period 
was quite prolonged, and left him in a very exhausted condition. The dejecta 
were very copious, black, pasty, fermenting, mawkish, and terribly offensive. 
The heart palpitated with the least emotion, and the slightest exertion caused 
shortness of breath. The pulse was soft, and a haemic murmur was present. 

First Blood Examination (March 26, 1927).— Haemoglobin, 60%; erythrocytes, 
1,800,000; color index, 1.06; achromatosis, poikilocytosis, and granular baso- 
philic degeneration present; leucocytes, 10,000. Differential Count. — Poly- 
neutrophiles, 689%; polybasophiles, 1%; eosinophiles, 3%; small lymphocytes, 
18%; large lymphocytes, 4%; large mononuclears, 0%; transitional forms, 
6%. Malaria, negative; faeces, negative for intestinal parasites; cultures of 
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Notwithstanding the fact that this case had been diagnosed as sprue, and 
patient was still under that impression, it was evident that we were dealing 
with a case of progressive pernicious anaemia, caused by a gastro-intestinal 
sepsis provoked, in turn, by an altogether unbalanced and abnormal diet, and 


the 


the faeces negative. The urine was highly colored, of low specific gravity 
(1.008), and had traces of indican. 


Treatment. —'This was principally directed, as suggested by Dr. W. E. 
Deeks, toward a correction of the patient’s eating habits and the administra- 
tion, daily, of half a pound of not overcooked beef’s or calf’s liver. Plenty of 
green vegetables and fresh fruit was given, notwithstanding the gastro-in- 
testinal symptoms; and the carbohydrates were restricted to those of root origin, 
chiefly, such as potatoes beets, carrots, and onions. The cereal-derived carbo- 
hydrates, as well as sugar and the artificially- -sweetened foods, were absolutely 
prohibited. 


As a tonic, one subcutaneous injection of cacodylate of soda, of 0.50 grm., 
was given daily for 12 days, followed by an interval of 7 days, after which 12 
more injections were administered in the same form; and again, after 7 days 
more of rest, the same treatment was repeated, until a total of 36 injections 
had been administered. 


Although an examination of the gastric contents was not possible because 
of the irritable condition of the patient, 10 drops of diluted nitrohydrochloric 
acid were given 3 times daily, before meals, in order to supply the deficiency 
of acid in the stomach, a symptom which is usually present in this class of 
patients. 


It was very gratifying to observe that, after 25 days of this treatment, the 
patient’s general condition began to improve; his appetite returned, and he 
thoroughly enjoyed his meals. The general nervous irritability was lessened 
to a noticeable extent, and he took pleasure in the company of his family and 
friends. The stools became less in amount, and were fewer in number. He 
gained in weight and strength, and began to approach normality in every 
respect. The discoloration of the skin began to disappear, giving. way to a more 
healthy and natural color, as evidenced by the appearance of the lips, gums, 
and tongue. The improvement continued steadily. 

Final Blood Examination. — The last blood examination was made in July, 
4 months after the first, with the following results: Haemoglobin, 75%; ery- 
throcytes, 3,552,000; color index, 1. There was an absence of achromatosis 
and granular basophilic degeneration, and only one poikilocyte was found in 
the whole field of examination. Leukocytes, 8,400. Dzfferential Count: Poly- 
neutrophiles, 67%; polybasophiles, 2%; eosinophiles, 2%; small lymphocytes, 
20%; large lymphocytes, 5%; large mononuclears, 0%; transitional forms, 4%. 

Marked Improvement. — On July 20, this patient wrote me as follows: “I am 
observing strictly the diet you prescribed, and I am glad to report that I have 
gained twelve pounds in weight, and that all sprue symptoms have disappeared 
and my condition has improved wonderfully. I am not taking any medicine of 
any kind at present.” 

The last blood examination and the above excerpt, although a very brief 
account of his present condition, give a clear idea of the improvement after 
four months of treatment. 


GENERAL COMMENT 


detrimental eating habits. 
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After a period of nine months of strict adherence to the dietetic treatment, 
the patient is enjoying splendid health, has returned to his former occupation, 
and is very active. 

When I commenced the treatment of this patient he weighed only 114 pounds; 
and, although he had previously never weighed more than 124 pounds, he 
now weighs 142. This is about the normal weight for a man of his build and 
height. The haemoglobin is 88 per cent, and the red-blood corpuscles are nearly 
normal. 

Even taking it for granted that liver as a food, through a yet unknown process, 
acts on the hematopoietic system and stimulates a reproduction of the blood 
cells, we still think that this alone, without the aid of a proper and well-balanced 
diet, could not have accomplished the rapid improvement obtained in this case. 

The production of disease by dietetic indiscretions, especially in the Tropics, 
is becoming more and more common every day. Fortunately, it is something 
that can be prevented. If those living in the Tropics are taught to appreciate 
the value of a properly balanced diet, and are willing to cooperate, they will 
avoid many ills and ailments. 
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LOBAR PNEUMONIA 
B. M. Puetps, M.D. 
Truxillo Railroad Company Hospital 


Puerto Castilla, Honduras 


The mortality rate in lobar-pneumonia cases treated in this hospital during 
the year 1927 has been high, and was responsible for nearly 22 per cent of the 
deaths among hospital patients in this period. Some interesting data collected 
on these cases are submitted herewith: 
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TABLE I 


SHOWING TREATMENT DATA 


Deaths Per Cent 


Total number of cases . . . Tete Se wee 55 21 38.18 
Number treated with mercurochrome . . 33 Bl Bis ists) 
Number treated with digitalis and caffeine sodium ben- 
ZOatega es aces 8 7 87.50 
Number treated with other drug combinations | een. 2 14 3 21.42 


Of the fatal cases who were treated with mercurochrome intravenously, 1 re- 
ceived the’ 1st dose of the drug the Ist day of hospitalization; 5 received it the 
Qnd day; 2, the 3rd day; 1, the 4th day; 1, the 9th day; and 1, the 14th day. 
Of these cases, 2 received a 2nd dose. The average dose given was 20 cc. of a1% 
solution; the largest dose was 25 cc., and the smallest 15 cc. The average stay 
in the hospital was 6 days, including both the day of admission and the day of 
death. The shortest time was 3 days, and the longest was 16 days. All cases 
were males, of an average age of 32 years. The average period the patients 
were sick in the camps before they were admitted to the hospital was approxi- 
mately 51% days. 

For the fatal cases who were not treated with mercurochrome, the average 
stay in the hospital was 6.6 days; the shortest, 16 hours; and the longest, 13 
days. Of these, 6 were females, and 4 were males; of an average age of 36.9 
years. The average period of illness before hospitalization was approximately 
6 days. 


TABLE II 


COMPARISON WITH PREVIOUS YEARS 


Year No. of Cases No. of Deaths Per Cent 
1921 31 8 25.80 
1922 60 39 65.00 
1923 97 52 53.61 
1924 101 43 42.59 
1925 100 30 30.00 
1926 63 23 36.50 
1927 DS 2h 38.18 


As will be noted above, there was a decrease of 8 in the number of cases admitted 
during 1927, as compared with 1926; but there was a 1.68 per cent increase in 
the fatality rate. There were about 125 more people living in our districts dur- 
ing 1927; therefore the morbidity rate was slightly decreased; and, if we omit a 
fatal case from the outlying Islands, the mortality rate for our division was 
approximately the same as last year. 
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TABLE III 


SHOWING CasEs BY NATIVITY 


Spanish British 


Mexico 


Honduras Nicaragua Salvador Honduras Total 
(Cases hn fu: 46 s 4 1 55 
Deaths) n,:c2 15 2 2 1 21 


It will be noted that no cases occurred among people from the temperate zone. 


As has been frequently noted, the Central-American laborer is especially sus- 


ceptible to pneumonia, and shows a low resistance to the infection. 


The area 


of lung tissue involved is frequently most massive, as has been stated by Dr. 
Walter Jantzen in his Post-Mortem Summary for the year (see page 264). In 
this series of cases it was as follows:— 


TABLE IV 


Deaths 


Cases 

1. All lobes of the right aes 5 3 
2. Right lower lobe 16 3 
3. Right upper lobe . . : if 0 
4. Right lower and middle lobes . 3 1 
5. Right upper and middle lobes . 1 0 
6. Right and left lower lobes . . j 6 4 
7. Right and left lower and right middle lobes . 1 1 
8. Right upper, and both lower lobes . . ‘ v2 1 
9. Right upper and lower lobes, and all of the left lung 1 1 
10. Right lower lobe, and all of the left jung 1 1 
11. Right middle lobe: . eet, 1 0 
12. Both lobes of the left lung 2 Q 
13. Left lower lobe 13 3 
14. Left upper lobe . 1 1 
15. Left central lobe | 0 
Total 55 Q1 


We have not observed any relationship between the occurrence of pneumonia 


and the changes in the seasons, which in this climate mean only a slight varia- 
tion in the temperature but often a marked variation in the amount of rainfall. 


COMMENTS 


In reviewing the treatments, I find that nearly all the cases received digitalis. 


Codeine was also used in the majority of cases. Caffeine citrate, caffeine sodium 


benzoate, whiskey, strychnine, atropine, quinine, adrenalin, and camphorated 
oil were used in many cases for the relief of special symptoms, and were admin- 
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istered both alone and in combination. In two cases mercurochrome was not 
given until the patient was in extremis. Under such conditions, it is improbable 
that any benefit can be derived from an intravenous injection of this character. 


TABLE V. 


SHOWING SEASONAL INCIDENCE 


Jan. | Feb. |March| April | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. | Total 


Cases... 1 A 4 6 8 15 6 15) 04 5 3 1 55 
Deaths. . 0 ee 1 4 1 7 22 1 0 Q it 0 Q1 
Av. Rain- 

fall . . {18.16} 2.84) 1.41] .58) 2.53] 5.56] 8.82/12.49] 5.48] '7.8'7/31.31| 5.33/102.38 
Mean Tem- 


perature |74.5 80 (80.5 |81 (83 |81 /79.5 |80 (80 |78.5 |78 1/73 719 


Twenty-two. localities in the division were represented by pneumonia cases, 
the greatest number coming from Mame and Sambito Farms—8 and 7 cases 
respectively. As these are large camps, employing a considerable number of new 
or transient laborers, the occurrence of a large number of cases in them is not 
surprising. 

The average period of hospitalization for patients who recovered (not including 
1 case treated 79 days for other diseases) was slightly more than 19 days. There 
were apparently no cases of post-pneumonia myocarditis. 

Transient albuminuria with hyaline casts in the urine was noted in nearly all 
the cases. Other complications and sequelae were numerous, and included 
empyema, lung abscess, pericarditis, purulent otitis media, meningitis, pyelitis, 
cystitis, malaria, splenomegaly, syphilis, abortion, arteriosclerosis, cirrhosis of 
the liver, aneurism, carbuncles, child-birth, intestinal parasites, and benign - 
tumor of the intestine. In several cases, as will be noted in the Post-Mortem 
Summary (see page 264), these complications were more or less responsible for 
the death of the patient. 

CONCLUSIONS 


Using a variety of non-specific methods of treatment, we were unable to attain 
the comparatively low mortality rate of 1925, when all cases were given full doses 
of 1% mercurochrome intravenously as soon as the diagnosis was made. Symp- 
tomatic treatment of the disease is conceded as essential. Codeine, whiskey, 
and morphine, judiciously prescribed, do much for the comfort and sense of 
well-being of the patient. Mercurochrome should be given early in the course 
of the disease, and in full doses. In this division, individuals from the temperate 
zone, with the exception of chronic alcoholics, are rarely attacked with pneu- 
monia. . 

The watchword in the treatment of this class of cases is early hospitalization 
and early treatment, preferably under the direction of one physician. 
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TETRACHLORETHYLENE IN UNCINARIASIS 
A’ PRELIMINARY REPORT 
O. T. Brostus, I. E. Peon, anno R. L. Carrouiu 
United Fruit Company Hospital 


Almirante, Panama 


A fairly conclusive estimate of the vermicidal efficacy of chenopodium was 
made by one of us (O.T.B.*) in Colombia and reported in 1920. We consider 
that this estimate can be used, to a limited extent, as a standard of comparison 
for this series of tetrachlorethylene treatments. In the Colombian series, it was 
found that from 2 to 3 doses of chenopodium were necessary before the majority 
of the stool examinations were reported as negative for ova. The number of 
worms expelled after 2 doses of chenopodium had been given to 100 cases was 
35,623. The largest number expelled by one patient was 2,554. Following the 
administration of one dose of the drug in these 100 people, 30,548 worms were 
expelled, or an average of about 305 worms per case. 

It was concluded from the observations made on this series that one dose of 
the drug removed 84% of the parasites, and that the administration of a second 
dose increased our degree of success to 95.5%. We have generally considered 
that two doses of chenopodium represent a sufficient course of treatment for the 
average case of uncinariasis. It is not the purpose of this paper to discuss the 
use of chenopodium as a treatment for uncinariasis, but it is well to keep in mind 
the result of the Colombian series while considering the result obtained in this 
series treated with tetrachlorethylene. 

The series in Colombia that were treated with chenopodium were people with 
a high incidence of uncinariasis and the infestations were heavy, as a rule. On 
the other hand, the medical dependents of our division have the hospital and 
dispensary services of the Company at their disposal. As a result of this, many 
individuals in the division area have been treated periodically with some form 
of vermifuge. Routine examinations of stools are made in Almirante Hospital 
on all cases at the time of their admission, and any that are found positive for 
uncinaria are given two treatments of chenopodium before they are discharged. 
The hospital cases of our second class wards found infested with uncinaria are 
the cases which comprise this series, irrespective of how often or how recently 
they may have been given a vermifuge. The following series of 24 cases admitted 
to the wards of this hospital, in addition to having other diseases or injuries, were 
found positive for uncinaria either alone or in combination with other intestinal 
parasites such as ascaris, trichocephalus, etc., As this is only a preliminary re- 


* OQ. T. Brosius, ‘Diseases Due to Intestinal Parasites in Colombia, and Their Treatment,” Journ. 
A. M. A., June 26, 1920 
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port, and the Colombian and Almirante series are so unlike in character, it is 
deemed advisable to hold in abeyance a definite expression of opinion regarding 
the comparative efficacy of chenopodium and tetrachlorethylene. The result of 
administration of the latter is now presented in the following brief tabular 
manner: 


SUMMARY 


1. This series of 24 cases reveal uncinariasis as a primary diagnosis in 3 patients, 
and as a secondary entry in diagnosis in 21 patients. 


2. A single dose of 3 cc. of tetrachlorethylene was administered in all but 3 
cases. These repeated treatments can be found in the tabulated entries. 


3. Reactions to the drug are listed as follows: severe, 2; moderate, 6; mild, 13; 
and no reaction in 3 eases. 


4. Symptoms believed to be produced by the drug were as follows: 


Dizziness). 20 re os Sy eee ie na ee Re 
Dizziness and abdominal pain orcramps.... .. .. . 6 patients 
Abdominal pain or-cramps | 24.4). gel eee ee ee a 
Nausea... fae Eee Gel Dalen by 


Vomiting of the drug occurred in 1 case. 
5. 1,290 hookworms were found in the first 3 stools following the use of the drug, 


or an average of about 54 worms per case. The largest number of worms 
expelled by one person was 615. 


6. 51 round worms (ascaris) were found, or an average of about 2 per case. 
7. 12 whip worms (trichocephalus) were found, or an average of 0.5 per case. 


8. In 7, or 29.16%, of the 24 cases no hookworms were found in the series of 3 
stools examined after treatment. However, only 2 cases, or 8.3%, showed 
the ova of hookworms in the series of 3 stools examined after treatment. 


Thus, it appears that 91.7% of the series of cases were negative for the ova of 
uncinaria. 
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SECTION IV 


SOME OBSERVATIONS ON INTESTINAL AMOEBIASIS DUE TO 
INFECTION WITH ENTAMOEBA HISTOLYTICA* 


WiiuiaM M. James, M.D., F.A.C.P. 
Chief of Medicine, Herrick Clinic 
Panama City, R. P. 


That manifestation of intestinal ulceration due to infection with E. histolytica 
and known as amoebic dysentery has been fully described with reference to its 
etiology, pathology, symptomatology and diagnosis. The dysentery itself may 
be due to a generalized ulceration of the entire large bowel, with consequent 
colitis; or the ulcers may be confined to the sigmoid and rectum, and dysentery 
may follow this localized irritation. 

For some years past it has also been known that quite severe and extensive 
amoebic ulceration of the caecum, or the flexures, or the other individual parts of 
the large bowel, may occur without dysentery, or the lesions may be only a few 
ulcers, localized or distributed. In such cases there may be occasionally a bloody 
stool, but more often diarrhoea alternating with constipation; and the symp- 
tomatology is varied in the extreme—so much so, that the diagnosis cannot be 
made except by the finding of the specific agent, E. histolytica. 

The many phases of the life cycle of this parasite will later be referred to briefly. 

I shall say at present only that in the small precystic and cyst-forming genera- 
tions histolytica is difficult to find and, in fresh preparations from the stools, may 
easily be confused with similar phases of Entamoeba coli, Endolimax nana, and 
Todamoeba biitschlit, all three of which are frequently seen in the examination 
of the stools, and especially in sub-tropical and tropical countries. Nearly twenty 
years of work on this subject have convinced me, and, I may add, others better 
qualified than myself, that the correct diagnosis of intestinal amoebiasis not 
associated with dysentery, and the proper identification of the four species of 
amoebae commonly found in the stools, is a task requiring long and special train- 
ing; and is not to be entrusted, as it so often is, to the ordinary worker in the 
laboratory or the unstudied technician. 

The milder cases of intestinal amoebiasis rarely come to autopsy, except when 
complications such as liver abscess or perforation occur, or when death results 
from accident or some intercurrent disease or infection. Although the associa- 
tion between amoebic abscess of the liver and dysentery has been notorious for 


*The accompanying photographs were made for me at the Army Medical Museum in Wash- 
ington, D. C. I wish to take this opportunity to express my warmest thanks to Major H. C. 
Callender, M.C., U. S. Army, Curator of the Army Medical Museum, and Sgt. Reeve, the photogra- 
pher, for the many courtesies shown me. The photographs are part of a series intended to show ' 
the various lesions in the large intestine from the earliest necrosis to complete penetration and 
general destruction of the entire wall. It is hoped that the complete series will be published 
elsewhere in the near future. 
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many years—and indeed autopsy records show that when death follows untreated 
generalized intestinal ulceration due to hzstolytica infection there is abscess of the 
liver in over 50% of such cases—there are many reports of abscess of the liver 
on record without a history of dysentery; and at autopsy the pathologist found 
only a few scattered lesions, perhaps in the caecum or perhaps elsewhere in the 
large bowel. 

These are cases of amoebiasis without dysentery; and the lesions, when un- 
complicated by dysentery, may persist for years with few and intermittent 
symptoms. The pathologist, however, as far as I have been able to ascertain, 
has until very recently confined his researches to the gross and microscopic study 
of the larger lesions themselves, and it has not occurred to him that there may 
exist quite.extensive damage to the mucous membrane of the large intestine that 
is not readily visible macroscopically, or at least only after very careful inspec- 
tion. Such a condition has been suspected by several workers, particularly 
Dobell, Boeck, Wenyon, and Craig, and although it has been found as a very 
early condition in the cat, it has only recently been demonstrated in man. I 
shall endeavor briefly to indicate the importance of this conception of amoebiasis 
without dysentery. , 

In the stools of many apparently healthy and normal persons, sometimes with 
a history of previous dysentery or diarrhoea and less frequently in those who have 
never had intestinal troubles, enormous numbers of the small vegetative, pre- 
cystic and cystic forms of histolytica are found; and these are quite as numerous 
as the larger vegetative forms found in acute dysentery. And it is not at all 
unusual to find the parasite persisting in quantity under these conditions. It is 
well known that these very small forms measuring from six to ten micra are 
derived from the large vegetative forms living higher in the bowel, and represent 
that phase of the life cycle preparatory to encystment. 

Now, some authorities, among them some of those above mentioned, have held 
that histolytica is always a true parasite of the human tissues, and that it must 
invade these in order to live. But if the enormous numbers of the small genera- 
tions found at times in the stools of apparently normal persons actually represent 
tissue invasion higher in the bowel, such invasion would certainly result in 
severe ulceration, with corresponding symptoms, and this does not inevitably 
occur. To explain this discrepancy it has been suggested that the invasion is 
confined only to the mucosa, and that the lesions heal readily; so that a con- 
tinuous process of invasion and healing with complete restoration of the mucous 
membrane is taking place. These authorities do not agree that the parasite can 
live normally in the lumen of the bowel, and invade the tissue only at intervals 
—a hypothesis that would correspond to observed facts. They also maintain 
that the large number of active vegetative forms found in acute dysentery do 
not live and multiply in the lumen of the bowel, but contend that they generate 
in the tissues, and are thrown into the lumen by ruptures of the abscesses and 
discharges from the ulcers in the wall of the large intestine. 

On the other hand, there are those, among whom at present I am found, who 
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hold that histolytica may at times live normally in the lumen of the upper part 
of the large bowel, and invade the tissues only under certain conditions, such as 
those which tend to irritate the mucosa, or when resistance is lowered. 

We base our opinion on the grounds that the number of parasites frequently 
encountered, in mild amoebiasis as well as in acute dysentery, is out of all pro- 
portion to that found in sections of the intestinal wall in either case. Also, the 
well-known tendency of a mild amoebiasis to pass quickly into acute dysentery, 
following dietary indiscretions or lowered resistance due to inter-current disease, 
is evidence that something besides a latent tissue invasion has awakened a dor- 
mant infection into activity. It is only very recently, as I shall explain later, 
that proof has been obtained to show that extensive sections of the wall of the 
large intestine can be invaded without gross macroscopic lesions, and where no 
evidence of healing has been found, but rather a progressive damage. 

Whichever hypothesis may be correct, there is one certain fact common to 
both, and concerning which practically all authorities are in agreement; and that 
is, whether it is always a tissue parasite, or whether it can live harmlessly for 
long intervals in the lumen of the bowel, histolytica is invariably an enemy of its 
host, actively or potentially, and should be treated as such whenever and wher- 
ever found. 

Another important and frequently overlooked factor in histolytica infection is 
the relative immunity of the human host. It is indeed fortunate that this is 
true, since otherwise the ulceration would go on to perforation and most of these 
infections would be followed shortly by a fatal peritonitis. The muscle layers 
of the large bowel offer a very considerable resistance to the passage of the 
amoebae. One sees frequently large ulcers with few or no amoebae at the edges, 
and in many instances the damage is out of all proportion to the number of 
amoebae present. So true is this, that many believe a secondary bacterial infec- 
tion from the lumen of the bowel is as responsible-as the amoebae themselves, 
and frequently there is no correlation between the number of amoebae present 
and the amount of the damage, especially in amoebic abscesses of the liver, lung, 
brain, and spleen. 

This fact may offer a clue to the successful treatment of Peaeebie infection. 
If the lesions in the wall of the large bowel can be made to heal, perhaps the 
amoebae in the tissues will die; and this can be demonstrated in pathological 
sections. Nests of amoebae in the tissues of the large intestine are invariably 
associated with abscess or ulcer formation communicating with the lumen of the 
bowel, although these nests may lie outside of the actual ulcerative process 
itself. 

Conversely it may be said that, if the amoebae in the lumen of the bowel are 
removed and re-infection is prevented, the tissues will take care of their own 
amoebae. 

The usual description of an amoebic ulcer is that it is flask or crater shaped, 
pointing into the lumen of the bowel, with its edges undermining the mucosa, 
and at times penetrating the muscle coats and even the serosa. According to 
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Dr. H. C. Clark, when the external muscle coat has been for the most part de- 
stroyed, the intestinal bacteria can pass through the serosa and bring about a 
localized or general peritonitis. This process is often accompanied by a con- 
siderable hypertrophy of the wall, especially of the submucosa, and, if the ulcer 
is advanced, by the formation of adhesions and bands. 

The amoebae are said to gain entrance through the crypts of Lieberkiihn, 
from the bases of which they wander into the submucosa, and pass out radially 
in that tissue, the end result being the flask-shaped or crater ulcer just described. 

This description is essentially correct, as far as it goes, but it is not sufficiently 
inclusive. The amoebae not only penetrate the lumina of the glands, but they 
pass between the gland cells and the basement membrane, and not infrequently 
there is a direct invasion of the interstitial tissue as well. The result of this is 
a lysis and destruction of the mucosa, sometimes over large areas, without typical 
ulcer formation and without much invasion and destruction of the sub-mucosa. 
Dr. Lawrence Getz, pathologist to the Santo Tomas Hospital in Panama, has 
demonstrated this process over six inches or more of the mucosa, unaccompanied 
by ulcer formation or destruction in the sub-mucosa. He has also found the 
very earliest type of lesion—so early that it might be thought merely a post- 
mortem change, were it not for the amoebae found in the tissues. 

Again, there may be an almost complete destruction of the mucosa, over large 
spaces, without ulceration and with very little invasion of the sub-mucosa. 
Such damage cannot fail to give rise to symptoms; and it is pathology of this 

type, with a few ulcers here and there, that is responsible for the clinical mani- 
festations of amoebiasis without dysentery. 

Notwithstanding the careful studies of recent years, the exact mechanism by 
which histolytica produces tissue destruction is still undetermined. The earliest 
form of damage is very similar to that produced by chemical agents, a true lysis 
of the cells, 1.e., without a reaction accompanied by round-cell and lewkocytic 
infiltration—a phenomenon which occurs later, and which may be due partly 
to bacterial invasion. But in all probability the amoebae secrete a ferment that 
has a true lytic action against the tissue cells; and this is especially true in the 
so-called sterile abscesses of the liver and brain, where there is great tissue 
destruction without secondary bacterial invasion. But even in very early lesions 
without secondary bacterial infection and round-cell infiltration, the damage is 
often out of proportion to the number of amoebae present; and if the lytic action 
of the ferment be so powerful here, one might look to see this. action continued 
later. It does not appear that gland cells are more susceptible than interstitial 
tissue, since in the latter, and especially between the glands themselves, areas of 
necrosis with few amoebae are constantly found. 

Very early there is also a marked congestion and at times a thrombosis of the 
terminal vessels of the circulatory system, especially of the capillaries and the 
very small radicles of the venous portal system. This has been explained by 
stating that in the crater or flask shaped ulcers there is a stasis of the blood 
supply due to pressure and round-cell infiltration. 


MEDICAL DEPARTMENT 189 


Figure 1—110X (Check No. 44937—59A) 


Very early invasion of the intestinal wall. .This photograph shows the congestion of the 

small capillary vessels of the mucosa and submucosa. In many places the mucosa is entirely 

normal, The only amoebae found in this particular area are those at the bottom of the 

glands at the extreme left, which are shown in detail in the next figure. There is, however, 
an early necrosis along the margin of the mucosa in the center of the photograph, 
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Figure 2—870X (Check No. 44986—59B) 


High power detail of the preceding showing the amoebae at the bottom of the gland cells 

and in a small lymph space. Several cell nuclei resembling those of the amoebae can be 

seen in the submucosa and in the interstitial tissue of the mucosa, but careful mieroseopic 
examination shows that these nuclei belong to tissue cells. 
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Figure 8—175X (Check No. 44705 —7) 


Early invasion of the mucosa without typical ulceration. This photograph shows very well 

the congestion of the capillary vessels of the submucosa and mucosa. ‘To the right is a 

coagulation necrosis while at the extreme left there is a round cell infiltration. The mucosa 

is badly damaged and numerous amoebae are scattered throughout it, several of which can 

be plainly seen, even at this low magnification. The submucosa is in good condition and 

very few amoebae are found in it. Lesions such as this without further ulceration were 
numerous and extensive throughout the large intestine. 
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Fiebre 4—120X (Check No. 44703—5) 

From the same autopsy as figure 3. A further stage of the same process as seen in figure 
3, but more advanced. Here is shown extensive necrosis and destruction of the mucosa, 
with congestion of the small blood vessels and some round cell infiltration of the submucosa. 
The large black spot in the center is a staining artefact. Although the damage in the 
mucosa is extensive, the submucosa is for the most part in good condition. Lesions such 
as this throughout several inches of the large intestine cannot fail to produce symptoms 
and without doubt do not heal readily. In the rectum they are seen as small superficial 
erosions, 
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Figure 5—120X (Check No. 44716—15) 


A small early ulcer in the mucosa which is cut on the bias. The surrounding tissue is 
normal except for a round cell infiltration, but there are amoebae in it and in the submucosa 
as well. 
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Figure 6—120X (Check No. 44701—4A) ™ 


Section of large intestine from a patient dying with amoebic abscess of the liver with ulcera- 

tion of the cecum and small areas of ulceration in the colon. The amount of invasion in the 

large intestine was relatively limited. Amoebae can be seen in the glands at the center of 

the photograph and are fairly plentiful in the damaged mucosa. This photograph shows 

very well how much damage can be done to the mucosa before ulceration of the submucosa 
sets in. 
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Figure 7—610X (Check No. 44702—4B) 


A higher power detail of the preceding, showing two glands with the space between the 

gland cells and the basement membrane filled with amoebae. Although the destruction of 

the mucosa was very extensive, as is seen in the preceding photograph, only one or two areas 

such as this are found in the serial sections from this part. The tissue to the right of these 
glands in figure 6 contains very few amoebae. 
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Figure 8—350X (Check No. 44700—3) 


Early invasion of the mucosa with intense reaction. This invasion is superficial and there 
is probably a secondary ‘bacterial invasion as well. Only a few amoebae are found along 
the margin of the ulceration. The submucosa was in good condition. 


Mepicaut DEPARTMENT 197 


Figure 9—120X (Check No. 44717—16) 


Another picture of superficial invasion of the mucosa without typical ulceration. It will 

be noted that the muscularis mucosae and the submucosa are in relatively good condition, 

although there is a definite round cell infiltration. A few amoebae are found in the sub- 
mucosa. 
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Figure 10—870X (Check No. 44709—9B) 


This photograph shows invasion of a submucous lymph follicle by amoebae. One large 
amoeba is in the center of the follicle. There are several amoebae at the bottom of the 
center, and two more can be clearly made out at the edge of the lymphoid tissue in the 
upper right corner. Recently it has been claimed that E. histolytica has been found in the 
lymph glands in Hodgkin’s disease. This photograph shows that when histolytica does 
invade lymphoid tissue it can readily and easily be distinguished from the surrounding 
lymphoid cells, even when there is a similarity between the nuclei of the parasites and those 
of the tissue cells. 
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But this congestion accompanies also the very earliest lesions, long before any 
mechanical factor can possibly be concerned, or any reaction due to secondary 
bacterial infection has taken place. It is a striking and constant phenomenon, 
and suggests that even prior to invasion of the tissue by the amoebae, these have 
brought about some irritation at the surface of the mucosa which results in this 
reaction. In its turn this brings up the thought that it is possible for histolyticae 
to remain latent in large numbers in the lumen of the bowel, but when the 
occasion arises, for reasons as yet unknown to us, they begin to secrete a ferment 
irritative to the mucosa; and, armed with this weapon of offense, hitherto un- 
used, they begin their invasion. 

I offer this suggestion solely for what it is worth. In truth, there is so much 
about the mechanism of histolytica infection which is at present hidden from us, 
and it is so difficult to reconcile or to correlate the known facts and recent find- 
ings with any hypothesis, that I feel sure we must work for a long time yet, before 
we can postulate a definite and satisfactory conclusion. 

It is not possible within the limits of this paper to discuss all the factors in 
amoebiasis. If we have a definite knowledge of the essential facts of the path- 
ology, it is possible to deduce from these most of the symptomatology. I shall 
merely state that this is variable in the extreme. Intestinal amoebiasis can 
simulate, directly or reflexly, practically every known gastro-intestinal disease, 
from simple indigestion, with flatulence and occasional colic, to obstruction and 
cancer. I have several times seen chronic amoebic infiltration of the caecum or 
the transverse colon mistaken for cancer, and with very good reason. Amoebic 
typhlitis and non-amoebie chronic appendicitis resemble each other so closely 
that the diagnosis often cannot be made until operation; and the two will fre- 
quently be found to be associated. 

With respect to diagnosis, it is my own opinion that, except in cases of acute 
or sub-acute dysentery where the large, active vegetative form is readily demon- 
strated, the findings in the fresh stools should be checked with permanent prepa- 
rations. This is because, in other types of amoebiasis, histolytica appears in the 
stools for the most part in the small vegetative or pre-cystic stage; and under 
such conditions, in fresh preparations, it is very easily confused with nana, 
biitschlit, and even with colt. It is true that a qualified expert, working with 
absolutely fresh material, may be able to distinguish between these four species 
in the examination of fresh material. But such experts are few and far between, 
and are not often found in the practice of medicine or in attached laboratories. 

Dobell well intimates that, if the diagnosis can not be made correctly, it should 
not be made at all; and, since the treatment at best is tedious for the patient, as 
well as for the physician, a correct determination is of great importance. This 
determination can be made with a very high degree of probability in the wet- 
fixed or permanent preparations, by any one capable of reliable clinical laboratory 
work. In fresh material it can not be made at all except by those with long and 
special training and thoroughly familiar with the elements of microscopy. Yet 
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in more than one medical center untrained technicians are finding histolytica in a 
high percentage of fresh stool examinations, and clinicians are attributing a vast 
variety of infirmities, from Hodgkin’s disease to chronic arthritis, to infestation 
with this parasite. - 

Some of the errors in this work which I have encountered recently, “I would 
not have believed possible, had I not seen them myself’—to borrow an expres- 
sion of that eminent authority, Prof. Clifford Dobell. 

In conclusion, I wish to call attention to some work done recently by my 
colleague, Dr. J. J. Vallarino, radiologist to the Panama and the Santo Tomas 
hospitals and the Herrick Clinic. 

Some four years ago, during his routine examinations in gastro-intestinal 
affections, Dr. Vallarino noted certain filling defects and solution of continuity 
in the walls of the large intestine. It occurred to him that these defects might 
represent lesions due to an amoebic infection, and he requested me to take up 
the laboratory examination in these cases. Dr. Vallarino does not claim that his 
observations are diagnostic of intestinal amoebiasis, but it is his opinion that when 
properly interpreted they will give the clinician an idea of the extent of the 
ulcerative process and the amount of damage which has been done. 

Dr. Vallarino’s studies are still in the preliminary stage, but his work has 
attracted the attention of many of the principal radiologists in the United 
States; and, personally, I find it of the greatest assistance in helping me to deter- 
mine the extent of the lesions and the time necessary for their treatment. 


FURTHER OBSERVATIONS ON THE “SYMBIOTIC FERMENTATION 
PHENOMENON.” ITS USE IN THE DIFFERENTIATION OF 
CERTAIN MICRO-ORGANISMS AND IN THE IDENTI- 
~ FICATION OF CERTAIN CARBOHYDRATES. 

ALpO CASTELLANI 
Professor of Tropical Medicine 
Tulane University of Louisiana, New Orleans, La. 

Definition of the Symbiotic Fermentation Phenomenon. — The Sp icolicneeemie 
otic fermentation phenomenon” described by me may be defined as follows: 
“Two micro-organisms neither of which alone produces fermentation with gas 
in certain carbohydrates, may do so when living in symbiosis or when artificially 
mixed.’ I noted this phenomenon in 1904 and 1905, when I first became inter- 
ested in the composition of baker’s yeast; I observed that ordinary baker’s yeast 


in Ceylon and England consisted, as a rule, of two or more organisms (saccharo- 
myces and bacilli) living in symbiosis, and that, in a number of cases, baker’s 
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yeast in toto gas-fermented a larger number of sugars than any of the isolated 
organisms. In recent years I have used pathogenic germs. The phenomenon 
takes place only using certain species of bacteria and fungi. 


Baker’s Yeast. — During the years 1904 and 1905 I became interested in the 
study of baker’s yeast and in fermentation caused by yeast. I made the follow- 
ing observations :— 


(1) Baker’s yeast, both in the East and in London, is not a pure culture of a 
single species of yeast; it is generally composed of two or more species of sac- 
charomyces plus one or two or several species of bacilli and at times cocci. The 
bacteria isolated from these samples of yeast do not produce gas fermentation 
in sugars; they produce simple acidity (probably lactic acid fermentation). In 
all the samples of commercial yeast I have examined in America, gas-forming 
bacilli are present. 


(2) Comparing the fermentation reactions of baker’s yeast used in toto as 
obtained from the bakers, sowing particles of the sample in the various sugars, 
with the fermentation reactions of the isolated pure cultures of the different 
species of saccharomyces and bacteria composing the sample, I found that the 
yeast in toto fermented a larger number of carbohydrates than any one of the 
saccharomyces and bacteria composing the sample. 


(3) By mixing artificially all the organisms isolated from the sample of yeast, 
in certain cases the same fermentation reactions are obtained as with the yeast 
in toto. ,There are apparent exceptions, as shown by the following sample: 
From Orpington, a place in the country near London, I obtained in 1919 a 
sample of baker’s yeast which gas-fermented a very large number of carbon 
compounds, including starch. I investigated the sample mycologically by plat- 
ing on maltose and glucose agar, etc., and I isolated and grew in pure cultures 
what I believed to be all the organisms, saccharomyces and bacteria found in 
that sample. By mixing all the pure cultures I obtained the same fermentation 
reactions as with the sample of yeast in toto, except that the mixture did not 
touch starch. The experiment was repeated many times with the same results, 
until finally I had recourse to the following procedure: The surface of the glucose- 
agar plates, on which a minute particle of the yeast cake had been plated out, 
was washed with a little peptone water and the washing inoculated into starch. 
Fermentation took place, the inference being that probably some very minute 
colonies on the verge of invisibility had escaped my notice when investigating 
the plates and picking out all the colonies present; the thought also came to me 
that there might be an ultramicroscopic germ present. 


(4) By mixing artificially a non-maltose fermenting saccharomyces (isolated 
from a sample of baker’s yeast) with a bacillus, isolated from the same sample, 
producing acidity in maltose and several other sugars, but never gas in any sub- 
stance, I obtained fermentation of maltose with production of gas. 
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(5) By mixing artificially two species of saccharomyces, neither of which gas- 
fermented saccharose, gas fermentation of this sugar was obtained. 

Symbiotic Fermentation Phenomenon Using Pathogenic Organisms. — In recent 
years I have studied the phenomenon, using mostly pathogenic bacteria: bacilli 
and cocci, also a pathogenic yeast. In the present paper I will limit myself to 
giving the results of experiments, a number of them already published, carried 
out with the following organisms: 

(a) Bacilli. — B. typhosus, B. dysenteriae Fleaner, B. morgani, B. canalensis, 
B. proteus (strain P), B. colt communior, B. kandiensis, B. vermiculoides, B. ceylon- 
ensis, B. coli communior (var. pseudo-coscoroba), B. paratyphosus B. 

(b) Cocer. — Staphylococcus aureus, two strains of Streptococcus pyogenes. 

(c) Fungi. — Cryptococcus graciloides, Aspergillus sp. 

The strain of B. typhosus I mostly used in the experiments was isolated from a 
case of typhoid fever, and showed all the typical serological reactions and bio- 
chemical characteristics of the typhoid bacillus; it was very highly agglutinated 
by typhoid serum; it did not produce gas in any.carbohydrate; it produced acidity 
in glucose, levulose, maltose, galactose, mannitol, dextrin and sorbitol. Other 
strains of B. typhosus have been used by me with the same results. 

The strain of B. morgani I generally use was isolated from a stool; it produces 
acidity and gas in glucose, levulose and galactose, but in no other sugar. B. can- 
alensis produces gas only in glucose and levulose. 

The Flexner dysentery bacillus used is serologically and biochemically typical. 

The strain of B. proteus was isolated from a case of enteritis; it is motile and 
liquefies gelatine and serum rapidly; it produces acidity and gas in glucose, 
levulose, galactose, saccharose and glycerol; it does not produce acidity or gas 
in lactose, dulcitol, mannitol, maltose, dextrin, adonite, inulin, sorbitol, inosite, 
‘ salicin, amygdalin, isodulcitol, or erythritol. As I have stated in other publica- 
tions, the term proteus covers a group of closely allied bacilli, and not one species 
only. ‘The strain I have used is very similar to the variety which I called para- 
diffluens (see Castellani and Chalmers’ “Manual of Tropical Medicine,” p. 943). 
In previous papers I have denoted it as B. proteus (P). 

Technique to Put in Evidence the Symbiotic Fermentation Phenomenon. — 'The 
phenomenon may be put in evidence by using liquid media or solid media. 

LIaquid Media. — The phenomenon is easily put in evidence by the use of test 
tubes containing a Durham’s fermentation tube, or saccharometers may be used. 
It is essential that the liquid media employed (maltose, mannitol, etc.) should 
be made with sugar-free peptone water, not broth, which usually contains a 
small amount of glucose. The tubes should be kept in the incubator at 37° C. 
for several days. 

Solid Media. — The phenomenon is very evident when solid media are used. 
The solid sugar media (maltose-agar, mannitol-agar, etc.) are prepared in the 
usual way, but in the preparation of the agar sugar-free peptone water must be 
used, not broth, the latter medium always containing a slight amount of glucose. 
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When the phenomenon is positive a large number of gas bubbles will be present. 

With non-liquefying germs various sugar-gelatines may be used; the gelatine 
- must be prepared by using peptone water, not broth, as broth always contains a 
slight amount of glucose. 


SympBrosis B. Typuosus + B. MorGant 


MALT OSE 


Lo Fremoar?. 


B.TYPHOSUS B.MORGANI BEY Rives 
MORGAN! 


Fic. 1—Action on Maltose of B. typhosus alone, B. morgani alone, and B. typhosus and B. morgani 
. typhosus alone—no gas 
B. morgani alone—no gas 
B. typhosus + B. morgani—gas present 


Action on Maltose. — B. typhosus alone does not produce gas (acidity only); 
B. morgani alone does not produce gas (neither acidity nor gas). If a tube of 
maltose peptone water is inoculated, however, with B. typhosus and immediately 
after with B. morgani, and placed in the incubator at 35° or 37° C. for 48 hours, 
not only will acidity be produced, but also a large amount of gas. The same 
result is obtained if the two bacilli are previously mixed in plain peptone water 
and the peptone water mixture inoculated into tubes of maltose. The same 
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result is also obtained if B. morgani is added to B. typhosus 24 hours after in- 
oculating with B. typhosus; if the interval is more than 24 hours, then the produc- 
tion of gas is not so constant. 

When the two bacilli, B. typhosus and B. morgant, live naturally in close asso- 
ciation the same phenomenon takes place, as shown by the following observation 
which J have related in previous papers: 

The stool of a suspected typhoid case was examined bacteriologically in 
London, using MacConkey’s medium plates. An exceptionally large number of 
white colonies developed; fifteen were picked out and were further investigated - 
by replating, ete. Twelve of them consisted of two organisms—B. typhosus and 
B. morgani—three of B. morgani alone. The mixed cultures derived from the 
colonies containing both B. typhosus and B. morgani behave in the same manner: 
namely, when a loopful of the mixed growth is inoculated into a maltose peptone 
water tube, gas is produced. 


Action on Mannitol. — As is well known, B. typhosus never produces gas in 
mannitol (acidity only). B. morgant has no action—no acidity or gas is pro- 
duced. The mixture B. typhosus + B. morgani produces gas. 


A Action on Sorbitol. — B. typhosus alone does not produce gas in sorbitol 
(acidity only). B. morgani alone has no action whatever on sorbitol: it produces 
neither acidity nor gas. The mixture B. typhosus + B. morgani produces gas. 


Action on Other Carbon Compounds Apart from the Above. — 'The reactions are 
seen at a glance in Table I, herewith, in which the fermentative characters are 
given of B. typhosus alone, B. morgani alone, and the mixture of B. typhosus + 
B. morgani. 

From the table it is seen that certain sugars and other carbon compounds, 
which, when acted upon by B. typhosus alone, undergo a simple acid fermenta- 
tion, and when acted upon by B. morgani alone do not undergo any fermentation, 
neither acid nor gas being produced, are capable of undergoing fermentation with 
production of gas when they are acted upon by the mixture of the two bacilli. 
In the carbon compounds in which B. typhosus alone does not produce acidity 
and B. morgani.alone produces neither acidity nor gas, their mixture apparently 
produces neither acidity nor gas. 


TABLE I 


Lactose Saccharose Glucose Levulose Maltose Galactose Mannitol Sorbitol 


B. typhosus O O A A A A A A 
B.morgant . O O AG AG O AG O O 
B. typhosus + 


B. morgani. O O AG AG AG AG AG AG 


O = neither acid nor gas; A = acid; G = gas 
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SymBiosis B. Typuosus + B. Proteus 


The strain of B. proteus (P.) used has no action on maltose, mannitol or sorbitol; 
it produces neither acidity nor gas in these substances. 

Action on Maltose. — B. typhosus alone does not produce gas (acidity only). 
B. proteus (P) alone does not produce gas (neither acidity nor gas). The mixture 
B. typhosus + B. proteus (P) produces gas. 

Action on Mannitol. — B. typhosus alone does not produce gas in this sugar 
(acidity only). B. proteus (P) has no action on it,—neither acidity nor gas is 
produced; their mixture, however, produces gas. 

Action on Sorbitol. — B. typhosus does not produce gas (acidity only); B. pro- 
teus does not produce gas (neither acidity nor gas); their mixture causes produc- 
tion of gas. 


TABLE II 


Lactose Saccharose Glucose Levulose Maltose Galactose Mannitol Sorbitol 


B.typhosus . O O A A A A A A 
B. proteus (P) O O AG AG O AG O O 
B. typhosus + 

B. proteus (P) O O AG AG AG AG AG AG 


O = neither acid nor gas; A = acid; G = gas 


SYMBIOSIS B. DYSENTERIAE FLEXNER + B. MoRGANI 


Action on Maltose. — B. dysenteriae Flexner does not produce gas (acidity 
only); B. morgani does not produce gas (neither acidity nor gas); their mixture 
produces gas. 

Action on Mannitol. — B. dysenteriae Flexner oer not produce gas (acidity 
only); B. proteus (P) produces neither acidity nor gas; their mixture produces 
gas. 


TABLE III 


Lactose Saccharose Glucose Levulose Maltose Galactose Mannitol Sorbitol 


B. dysenteriae 


Flexner O O A A A A A O 
pemorgant « 1°. O O AG AG O AG O O 
B. proteus (P) O O AG AG O AG O O 
B. dysenteriae 

Flexner + 

B.morgani. O O AG AG AG AG AG O 
B. dysenteriae 

Flexner + 

B. proteus(P)  O O AG AG AG AG AG O 


-O = neither acid nor gas; A = acid; G = gas 
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SympBrosis B. Corr CommMuntor (VAR. PseuDO-CoscoRoBa) 
+ B. KANDIENSIS 


Action on Adonitol. — B. coli communior var. pseudocoscoroba does not pro- 
duce gas (neither acidity nor gas); B. kandiensis does not produce gas (acidity 
only). The mixture B. colt communior + B. kandiensis will produce gas, though 
slowly. The tubes must be kept at 37° C for at least a week. 


SymBrosis B. CeYLoNnEnsiIs B + B. MoreGant 


Action on Lactose. — B. ceylonensis B alone does not produce gas (acidity 
only); B. morgani alone does not produce gas (neither acidity nor gas); their 
mixture produces gas, though slowly. 


Sympiosis B. CeyLonensis B + B. Paratrypuosus B 


Action on Lactose. — B. ceylonensis B alone does not produce gas (acidity 
only); B. paratyphosus B does not produce gas (neither acidity nor gas); their 
mixture produces gas. 


Sympiosis B. CEYLONENSIS B + B. CANALENSIS 


Action on Lactose. — B. ceylonensis B alone does not produce gas (acidity 
only); B. canalensis alone does not produce gas (neither acidity nor gas); their 
mixture produces gas, though slowly. 


Symsiosis B. CeyLonensis A + B. PAratypHosus B ° 


Lactose. — B. ceylonensis A does not produce gas (slight acidity); B. para- 
typhosus B does not produce gas; their mixture produces gas. 


SYMBIOSIS STAPHYLOCOCCUS AUREUS + B. MorGANI 


Action on Maltose. — Staphylococcus aureus alone (Ross Institute strain) does 
not produce gas in maltose (acidity only). B. morgani alone does not produce 
gas (neither acidity nor gas). Their mixture produces gas. 


SYMBIOSIS STREPTOCOCCUS PYOGENES + B. MorGANI 


Action on Maltose. — Streptococcus pyogenes (strain Public Health Laboratory, 
London) alone does not produce gas (acidity only); B. morgani alone does not 
produce gas (neither acidity nor gas). The mixture Streptococcus pyogenes + B. 
morgant produces gas, but it may take eight or ten days at 37° C. before the gas 
appears. 
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SYMBIOSIS STREPTOCOCCUS PYOGENES + B. PRotxEus (P) 


Action on Maltose. — Streptococcus pyogenes (strain Public Health Labora- 
tory, London) alone does not produce gas (acidity only); B. proteus (P) does 
not produce gas (neither acidity nor gas). The mixture Streptococcus pyogenes 
+ B. proteus produces gas, but it may take eight to ten days at 37° C. before the 
gas appears. . 


‘SympBrosis B. Paratypnosus B + B. MorGAnNnrt 


Action on Lactose. — B. paratyphosus B alone does not produce gas (neither 
acidity to litmus nor gas); B. morgani alone does not produce gas, (neither 
acidity to litmus, nor gas); the mixture B. paratyphosus B + B. morgani will 
produce gas. 


SymBiosis BAcILLUS VERMICULOIDES + CRYPTOCOCCUS GRACILOIDES 


These two organisms live apparently in symbiosis, and it took me more than 
a year to separate them. The symbiotic mixture produces gas, though very 
slowly, in glucose, levulose and maltose. The cryptococcus alone does not 
produce either acid or gas; the bacillus alone produces acidity only. These 
results I published in the Journal of Tropical Medicine and Hygiene, June 15, 
1925, and they are collected in Table IV, page 207. 


SYMBIOSIS ASPERGILLUS, sp. + B. MorGanr 


Maltose. —'The aspergillus used (species undetermined) does not produce 
gas in maltose (acidity only); B. morgant does not produce gas (neither acidity 
nor gas); their mixture produces gas, though slowly. 

Explanation of the Symbiotic Fermentation Phenomenon. — According to the 
recent work of Schiitze and Harde, the phenomenon is due to one of the organ- 
isms causing formation of substances which are gas-fermented by the other. 
In the case of the symbiosis B. typhosus + B. morgant producing gas in maltose, 
this is apparently due to the formation of formic acid from maltose by B. ty- 
phosus, which is gas-fermented by B. morgant. Some very recent work carried 
out by Bhattacharyya would not seem, however, to support completely this 
explanation. ; 

Symbiosis Producing Inhibitory Phenomenon. — The symbiotic ferméntation 
phenomenon is an example of what might be called activating effects of sym- 
biosis, but symbiosis, as I have noted in previous papers, may also be capable - 
of producing inhibitory effects. For instance, Monilia kruset produces gas rapidly 
and abundantly in glucose; the symbiosis M. kruset + M. talavensoides produces 
it very slowly or not at all. 
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Indol. — A somewhat peculiar phenomenon has been observed by myself, 
Mendelson, Menon, Cerruti; B. morgani alone, as well known, produces indol, 
B. typhosus does not, B. kandiensis (strain R.I.) does not, or only a trace. 
The peptone water tubes inoculated with B. morgani + B. typhosus show presence 
of indol, the peptone water tubes inoculated with B. morgani + B. kandiensis 
usually do not, although the two organisms grow abundantly together. The 
method used to detect indol has been the sodium nitrite-hydrochloric acid one. 
Much further work on the subject is, however, necessary before coming to any 
definite conclusion. 


UsE oF THE SymBioTIC FERMENTATION PHENOMENON IN THE 
DIFFERENTIATION OF CERTAIN Micro-OrRGANISMS 


The phenomenon may be used in the differentiation of various micro-organ- 
isms, as experimentally shown by myself and my co-workers, Mendelson, 
Peruzzi, Bhattacharyya, Menon, and Cerruti. 


Differentiation of the Principal Types of Dysentery Bacill1. —'The phenomenon 
has been used by me in the differentiation of the principal types of dysentery 
bacilli. The two principal types of dysentery organisms, Shiga and Flexner 

sensu lato, may be differentiated by using their symbiotic fermentation with 
Bacillus morgani. Shiga + Morgani will not produce gas in mannitol; Flexner 
+ Morgan will produce gas. It may be said, generally, that the results of the 
symbiotic fermentation largely correspond to the results obtainable with simple 
acid fermentation, viz., there will be gas in those carbohydrates in which the 
organism to be identified will produce, alone, simple acidity; the presence of 
gas, however, is much more striking than simple acid fermentation; it may, 
moreover, in certain cases become rapidly evident, while the simple production 
of acid to litmus may be very slow. For instance, there has been some difference 
of opinion on the point as to whether Bacillus dysenteriae Shiga-Kruse produces 
acidity in maltose. In old textbooks on bacteriology the organism is described 
as producing slight acidity to litmus in maltose; in most of the modern books 
it is described as not producing acidity. The symbiosis Shiga + Morgan pro- 
duces gas in maltose, and this is in favor of Shiga producing a certain amount, 
however, small, of ‘acidity in that sugar. 


Differentiation of B. dysenteriae Shiga-Kruse, B. dysenteriae Flexner, B. 
dysenteriae Y (Hiss-Russell). — The symbiosis Shiga + Morgan produces gas 
in maltose, not in mannitol; the symbiosis Flexner + Morgani produces gas in 
maltose and mannitol; the symbiosis Y + Morgan produces gas in mannitol, 
not in Maltose (see Fig. 2, page 210.) 


Differentiation between B. typhosus and B. kandiensis. — Menon, under my 
direction, has carried out experiments on the differentiation of these two organ- 
isms by means of the symbiotic fermentation phenomenon. B. typhosus Eberth 
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and B. kandiensis Castellani are two organisms which have many points of 
similarity. They both belong to the genus Eberthus, as they are both motile, 
do not clot milk, do not acidify lactose, and do not produce gas in any sugar, 
although producing acidity in glucose, levulose, and several other carbohydrates. 
Menon, on my suggestion, has used B. morgani as the symbiotic or associated 


a i 


SHIGA 
+ 
MORGAN 


FLEXNER 


+ 
MORGAN 


+ 
MORGAN 


Fig. 2—Differentiation of the three principal types of Dysen- 
tery Bacilli by the Symbiotic Fermentation phenomenon 
+ = gas present; - = gas absent 
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organism. He has found that the symbiosis B. typhosus + B. morgani produces 
gas in maltose, dextrine and sorbitol, while the symbiosis B. kandiensis + B. 
morgant produces gas in erythritol, as noted by me some years ago, while the 
symbiosis B: morgant + B. typhosus does not. The results are collected in the 
following table:— 


TABLE V 
B Maltose Dextrine Sorbitol Erythritol 
B. typhosus + B. morgant . . . G G G - 
B. kandiensis + B. morgant . . - - - G 


G = gas produced; — = gas absent 


ee 
ee 


= 


B. TYPHOSUS+ MORGAN =MALTOSE CIF FEHLING +) 


|B. KANDIENSIS + MORGANI 


Fig. 3—Identification of Maltose by means of the Symbiotic Fermentation phenomenon 
+ = gas present; - = gas absent 
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THE SYMBIOTIC FERMENTATION PHENOMENON IN THE 
IDENTIFICATION OF CERTAIN CARBON COMPOUNDS 


The phenomenon has been used by me in the identification and differentiation 
of certain carbon compounds. For instance, a Fehling-reducing substance which 
is gas-fermented by B. typhosus + B. morgant, and not by B. kandiensis + B. 
morgant, is probably maltose. The explanation is as follows:— 

The symbiosis B. typhosus + B. morgani and the symbiosis B kandiensis + 
B. morgant produce gas in the same Fehling-reducing sugars except maltose, 
in which B. typhosus + B. morgant produces gas and B. kandiensis + B. morgant 
does not. If a Fehling-reducing sugar, therefore, is gas-fermented by B. typhosus 
+ B. morgani, and not by B. kandiensis + B. morgani, the inference is that it 
is maltose. For the identification of maltose and other carbon compounds, 
however, the mycological method I devised in Ceylon, and later worked out 
in England with Dr. F. E. Taylor, is much simpler. All the details of the method 
may be found in the Journal of Tropical Medicine and Hygiene, July 15, 1926. 


Recently I have found that the symbiotic phenomenon is useful in assisting 
in the identification of erythritol. This substance which, as is well known, is 
obtained from certain lichens, such as Rocella tinctorza, is a polyhedric alcohol 
CiH6(OH)s or CH2OH(CHOH):2CH20H. It is not fermented with production 
of gas by any organism I have tried; it is fermented, however, with production 
of gas by the symbiosis B. kandiensis + B. morgant, while it is not gas-fermented 
by the symbiosis B. typhosus + B. morgane. 

Of course, the finding that a given substance is caster monica by the symbiosis 
B. kandiensts + B. morgani, and not by the symbiosis B. typhosus + B. morgana, 
is not sufficient to warrant the conclusion that we are dealing with erythritol, 
but if other characteristics of erythritol are present it may help in the identifi- 
cation. 

The formula:— 

Bokandenss ~B--morgonte 1). aa 
B .ayphosus’s. Bo mor gaia, we 4 ee ee) 


may indicate several other carbon compounds apart from erythritol, principally 
adonitol, isodulcitol, inositol. To exclude adonitol B. lactis aerogenes may be 
used; if gas is not produced, it is not adonitol; to exclude isodulcitol and inositol 
B. paratyphosus B may be used; if there is no production of gas, the substance 
is neither inositol nor isodulcitol. 


R&tsumMk AND CONCLUSIONS 


I. The symbiotic fermentation phenomenon described by me may be de- 
fined as follows: ““Two organisms neither of which alone produces gas-fermen- 
tation in certain carbohydrates may do so when living in symbiosis or when 
artificially mixed.” 
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The phenomenon was noted by me in 1904 and 1905, when I became interested 
in the composition of baker’s yeast. In recent years I have used mostly patho- 
genic germs. The phenomenon takes place only when certain germs are used: 

Examples: (1) Bacillus typhosus alone does not produce gas in mannitol 
(acidity only); Bacillus morgani alone does not produce gas in that substance 
(neither acidity nor gas). The mixture Bacillus typhosus + Bacillus morgani 
will produce gas. 

(2) Staphylococcus aureus (Ross Institute strain) alone does not produce gas 
in maltose (acidity only); Bacillus morgani alone does not produce gas (neither 
acidity nor gas); the mixture Staphylococcus aureus + Bacillus morgani will 
produce gas in maltose. 


II. The phenomenon may be put in evidence by using either liquid or solid 
media. In the preparation of the media, broth should not be used, as it con- 
tains a small amount of glucose; sugar-free peptone water should be used in- 
stead. 

III. The phenomenon may be used in the differentiation of certain organisms 
and in the identification of certain carbon-compounds. 

I shall be pleased to supply workers interested in the subject with cultures 
of the various strains of bacteria and fungi I have used in my experiments. 
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THE RESULTS OF SCHICK TESTS IN TELA, HONDURAS! 
W. H. Tartarerro, Pu.D. 


The comparative scarcity of clinical diphtheria in the Central American 
Tropics led the author to study in that region the antitoxic immunity to diph- 
theria as indicated by the Schick test Schick tests were applied to 130 natives 


1. This work was made possible through the courtesy of Dr. W. E. Deeks and the United Fruit Company. 
I am also greatly indebted to Dr. R. B. Nutter, Superintendent of the Tela Railroad Company’s hospital 
in Tela, Honduras. 
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of Honduras and vicinity in 1926,2 and to 300 others in 1927. In addition, 
40 school children of American or American-Spanish parents, and 31 negro 
school children, were tested. The natives, as a whole, showed a very high percent- 
age of immunes, while the American school children exhibited a much lower per- 
centage of immunes. The present report gives the results of both years’ work. 

Prior to this work, at least two series of Schick tests have been carried out 
in the Tropics. Gomez, Navarro, and Kapauan’ tested 1,030 Filipinos living 
in government institutions in Manila; and Veira‘ tested 785 children in Sad 
Paulo who were mostly institutional inmates. Furthermore, Doull, Ferreira, 
and Parreiras® have just published the results of 1,217 tests on inhabitants of 
Brazil, where clinical diphtheria is also scarce. In general, all of these in- 
vestigators have found a high percentage of immunes. Detailed references to 
their data, as well as to the various studies of Zingher in the United States, 
are referred to later in this article. 


The diphtheria toxin for the first series of tests was obtained from the H. K. 
Mulford Company, and that for the second series from the United States 
Standard Products Company. In carrying out the tests the usual procedure 
was employed, i.e., the toxin was injected intradermally on the right forearm, 
and the heated toxin control on the left. In all cases, the material was diluted 
with saline, so that one test dose was contained in 0.1 ¢.c. To insure against 
deterioration, each batch of diluted material was tested on one or more of the 
several Americans at the hospital in Tela, who gave well-defined positive re- 
actions. 


The best general sample of the population of Honduras and neighboring 
Central American states is the series of 430 tests given in Table 1, page 216. 
The 196 children, between the ages of 6 and 14 years, attended schools in the 
native town of Tela, and their native states were the following: Honduras 
193; San Salvador, 2; and Nicaragua, 1. Almost all of the 234 persons of 15 
years and over were patients of the Tela hospital, although a few from 15 to: 
19 years of age were either attendants of the native school or employees of the 
hospital. Their places of nativity were: Honduras, 170; San Salvador, 41; 
British Possessions in the Caribbean (negroes), 15; Guatemala, 6; Mexico, 1; 
Panama, 1; and Porto Rico, 1. It is to be noted that the patients of the hospital 
are not institutional inmates, in the ordinary sense. They are chiefly natives 
employed on the banana farms around Tela, who come into the hospital for 
medical attention. 

Irrespective of racial factors, it has been generally found that children of 
cities show a lower percentage of susceptibility than those of rural communities; 


2. Fifteenth An. Rept., Med. Dept., United Fruit Co., 1926, p. 183 

3. Philippine Journ. Sci., 1922, 20:323 

4. Instituto de Hyg., Sao Paulo, Boletin No. 21, 1924, p. 14, quoted from Doull, Ferreira and Parreiras® 
5. Journ. Prev. Med., 1927, 1:513 


Hee The work in these schools was arranged through the kindness and cooperation of Dr. Arturo Zelaya of 
ela. 
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that within cities, the more congested the area, the lower the susceptibility; 
and that the long-continued close contact in institutions is peculiarly adapted 
to an especially low rate of susceptibility. Since the native population of 
Honduras exhibited a very low susceptibility, it seemed pertinent to compare 
the results of the Schick test obtained there with the very extensive data col- 
lected by Zingher’,’ on school children of New York City and on inmates of 
institutions in New York State. As the results of the findings in the six in- 
stitutions he studied are rather variable, I have combined them. 


From the three studies of the Schick test in the Tropics I have used only 
the data of Doull and his associates, because the other studies were made chiefly 
upon institutional inmates and approximate the low rate of susceptibility found 
in the New York institutions. A comparison of these data with the data from 
Honduras, all of which are given in Table 1, page 216, indicates that among the 
school children in the three age groups 6 and 7, 8 and 9, and 10 to 14 inclusive, 
the percentages from the native school in Tela, Honduras (3.4, 17.6, and 7.7) 
are much lower than those of corresponding age groups in New York City 
schools (46.7, 34.3 and 26.1); and, as far as the data go, are approximately as 
low as those collected from the institutions of New York State (9.6, 9.7 and 5.4). 
Furthermore, the Honduras figures are consistently lower than those for the 
school children in Nictheroy, Brazil (29.3, 27.2 and 23.3 per cent). 

Moreover, in the higher age groups (15 and over), the percentages from Hon- 
duras are consistently lower (4.0, 4.3, 1.4) than those from one institutional 
group given by Zingher,? or than the group of soldiers and police of Rio de 
Janeiro, as given by Doull, etc. (see Table 1). 

In other words, the present series of tests corroborates the findings of other 
investigators, in that they indicate a high grade of antitoxic immunity in tropical 
countries where clinical diphtheria is relatively scarce. Furthermore, they 
indicate that a higher grade of immunity exists in Honduras than in other 
parts of the Tropics so far tested, and that the Honduras immunity approaches 
the immunity exhibited by institutional groups. It seems probable that the 
high immunity may be connected, (a) in the case of the school children, with 
the poor living conditions in the little town of Tela; and (b) among the adults, 
with the housing of the laborers in barracks on the banana farms. It would 
be interesting to: compare these Coastal natives with those residing in the 
interior of the country. 

The Tela Railroad Company’s settlement at Tela, or the so-called “American 
Tela,” is separated from the native town by the Tela River. Table 2, page 217, 
gives the results of tests on 40 children in the white school of “American Tela,”’ 
which is attended by children of American, English, and the higher-class Spanish 


7. Arch. Int. Med., 1917, 20:392 

8. Amer. Journ. Dis. Child., 1923, 25:392 : ; 

9. In making these comparisons, I have used only the figures for males, as my series contained very few 
females. 
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people, who hold executive positions with the Tela Railroad Company. The 
nationality of the children was as follows: American 15, English 5, American- 
English 1, Spanish 11, and American-Spanish 8. Although the numbers are 
very small, they consistently indicate a very much higher percentage of sus- 
ceptibility than was found in native Tela. Taking the 34 children between 
6-14 years, inclusive, in “American Tela,’ 55.8 per cent were positive, as com- 
pared with 9.6 per cent of the 196 children of the same age in native Tela. This 
higher rate of susceptibility among children attending the white school in 
“American Tela’ is undoubtedly connected with the fact that their living 
standards are much higher, and that they live in a much less congested com- 
munity. 


In “American Tela” there is also a negro school; and 217 tests were run on 
the children attending it. (See Table 2, page 217). The parentage of these 
children was: Negroes from the British Possessions in the Caribbean, 18; negroes 
from the British West Indies, mixed with Spanish, 6; and chiefly of Spanish 
descent, 7. The scale of living of these children was much lower than that 
of the pupils in the white school, but it was probably higher than that found 
in native Tela. It is therefore interesting that their susceptibility is inter- 
mediate between that of the school children of native Tela and that of the white 
children in “American Tela.” The 31 negro children, aged 6 to 14 years, in- 
clusive, showed 32.2 per cent positive as compared with 55.8 per cent for the 
white children, and 9.6 per cent for the children in native Tela. 


SUMMARY 


1. Schick tests on 430 persons at Tela, Honduras, including native children 
attending the public school and native employees of the Tela Railroad Company, 
showed a much lower percentage of positives than in large centers in the United 
States, such as New York City. The rate of immunity approximated that of 
institutions of New York State and of the Tropics. 


2. Tests on 40 children, chiefly of American and English parentage, attend- 
ing the white school in “American Tela,’ showed a much higher percentage 
of positives; (ages 6 to 14 years, inclusive, showed 55.8 per cent positive, as 
compared with 9.6 per cent for the children of the native school). 


3. Tests on 31 children attending the negro school in “American Tela” 
showed a high, but intermediate, percentage of positives (6 to 14 years in- 
clusive, 32.2 per cent). 
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HYPERSENSITIVENESS TO HELMINTH PROTEINS 


CutTaANeEous Tests witH PrRoTEINS oF ASCARIS, 
Hooxkworm Anp TricHuRIS IN Honpuras! 


Frances A. Coventry AND WiuurAmM H. TALiIAFERRO 


A great deal of work has been done in recent years on the general subject 
of hypersensitiveness, but most of the experimental work has dealt with sensi- 
tivity to such proteins as the pollens causing hay fever and to those involving 
serum sickness and food idiosyncrasies; and until quite recently, very little 
had been done on hypersensitivity to the proteins of parasites. The present 
study of cutaneous hypersensitiveness, especially to ascaris and hookworm 
proteins, was made to ascertain its incidence in a’ population with a high rate 
of infection and to test its efficacy as a diagnostic measure. Furthermore, 
precipitin tests were run on a large number of the individuals to ascertain if 
there was any correlation between hypersensitiveness and antibody production. 

The term hypersensitiveness has been used to embrace a large group of con- 
ditions which need not be discussed in detail here. In many ways the hyper- 
sensitiveness to worm proteins is similar to that in hay fever and asthma, condi- 
tions designated by Coca? as atopy. This author differentiates atopic hyper- 
sensitiveness from such other abnormal hypersensitive conditions as anaphylaxis 
and hypersensitiveness of the tuberculin type and from “normal” hypersen- 
sitiveness such as Dermatitis venenata and ordinary serum disease. Atopic 
hypersensitiveness is manifested in a number of clinical forms, such as hay fever 
and asthma, and probably also urticaria and eczema. It is probably an inherited 
condition. In these conditions the skin and conjunctiva are sensitive to the 
exciting agent. Introduction of the material into the skin either-by intradermal 
injection or by contact with a scarified surface results, in a sensitive individual, 
in the formation within a few minutes of a wheal or welt surrounded by a zone 
of erythema. The ophthalmic reaction need not concern us here. 

Although no antibody mechanism has been demonstrated as the basis of this 
sensitivity, the blood of sensitive individuals contains a thermo-stabile property 
which, upon injection into the skin of normal persons, causes the injected area 
to become specifically sensitive. This property behaves so differently from true 
antibodies that Coca designates it a “reagin.”’ 

The passive transfer of skin sensitivity has been demonstrated by numerous 
experimenters. Prausnitz and Kiistner? passively transferred local hyper- 


1. We are greatly indebted to Dr. W. E. Deeks and the United Fruit Company, through whose courtesy 
this work was done at the Tela Railroad Company’s hospital in Tela, Honduras. We also wish to express 
our sincere thanks to Dr. R. B. Nutter, Superintendent of the hospital and to his staff, and to Dr. Lucy Graves 
Taliaferro of the University of Chicago, for their invaluable assistance. 

2. “Essentials of Immunology,” Baltimore, 1925 

3. Centralbl. f. Bakt., Orig., 1921, 86:160 
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sensitiveness to fish protein to the skin of a normal individual, although the 
serum of the sensitive patient showed no precipitating, complement binding or 
neutralizing antibodies. De Besche! similarly passively transferred specific 
sensitivity to horse serum, a wheal and erythema appearing in the passively 
sensitized areas of skin. 


A few experiments appearing to link some forms of hypersensitivity to para- 
sitic worms with atopic hypersensitivity have been done. Thus, Rackemann 
and Stevens? tested two ascaris-sensitive but uninfected individuals. Im- 
mediately after intradermal injection of a saline extract of ascaris, these indi- 
viduals developed a typical wheal and urticaria. No precipitins could be 
demonstrated in their blood, but the presence of “reagins’”? was demonstrated; 
for when normal persons were first injected intradermally with their sera, and 
24 hours later with ascaris antigen at the same site, wheals and urticaria ap- 
peared within 20 minutes. 


Also, some recent investigators, notably Goudsmit,’ Ithurrat and Calcagno,! 
Dew and Williams,5 and Dew, Kellaway and Williams,* working with an in- 
tradermal test devised by Casoni’ for the diagnosis of hydatid infection, lay 
stress on the constant feature of the immediate wheal reaction and advocate 
its use as a diagnostic measure rather than the later erythema and induration, 
which they consider more variable. Coca’ believes that this hypersensitiveness 
to worm protein differs from the atopic type, in that all persons can form 
the reagin. 

Sensitiveness to ascaris has been noted and studied by numerous investigators. 
Among the first, Huber? reported on the toxic effects of horse and human ascaris. 
Goldschmidt,!° himself sensitive to both, studied and described the reactions 
of numerous zoologists who had worked with the worms and were susceptible 
to them. Flury!! made an extensive chemical and toxicological study of ascaris, 
but was not familiar with the urticarial skin reactions. Ransom, Harrison 
and Couch,!? studying the nature of the substance in ascaris which causes 
symptoms in susceptible persons, demonstrated, by cutaneous scratch tests 
on ascaris-sensitive persons, its presence in the albumen fraction and in the 
so-called protein-free filtrate of aqueous extracts. Furthermore, in scratch’ 
testing 20 white adults, they obtained 4 positive reactions on people who 
had been in contact with ascaris during periods of from 5 to 25 years but 


. Amer. Journ. Med. Sci., 1923, 166:265 

. Journ. Imm., 1927, 13:389 

. Nederlandsch. Tijdschr. v. Geneeskunde, 1924, 68 : 11 A : 1,235 
. Presse Med., 1923, 31 : 11 : 765 

. Med. Journ. Australia (Sup.), 1924, 1 : 118. 

. Med. Journ. Australia, 1925, 1 : 471 

. Folia Clin., Chim., e Mier., 1911, 4:5 

. Jordan and Falk, ‘““The Newer Knowledge of Bacteriology and Immunology’, Chicago, 1928 
. Deutsch. Arch. f. Klin. Med., 1870, 7 : 450. 

. Miinchen. Med. Wehnschr., 1910, 57 : 1,991 

- Arch. Exp. Path. u. Pharmakol., 1912, 67 : 275 

. Journ. Agric. Res., 1924, 28 : 577 
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who had no history of infection. One of these had been previously unaware 
of his sensitivity. On the other hand, some of the non-reactors had also been 
in contact with ascaris, although they had never experienced any disagreeable 
effect, and several others had a history of ascaris infection. More recently, 
Fiillebornthas made a number of investigations on cutaneous reactions in various 
helminth infections. He reports specific immediate reactions in strongyloides 
patients tested with strongyloides extracts by the scratch method. In a second 
report,? he extends his work and concludes that the test is utilizable diagnosti- 
cally, although its value is somewhat lessened by the fact that sensitivity may 
be present for a very long time after the cessation of infection. Similarly, with 
ascaris skin tests on ascaris patients, he finds that sensitivity lasts at least four 
years after infection with demonstrable freedom from infection in the interval, 
and concludes that a positive skin reaction with ascaris extracts indicates 
either a past or present ascaris infection. 


MATERIALS AND METHODS 


A. The ascaris material used was either pig or human ascaris (Ascaris lumbri- 
coides Linn. 1758). Whole live worms were rinsed carefully several times in 
phenol and in saline, ground in a meat-chopper, dried over sulphuric acid or 
calcium chloride in vacuo, and ground at intervals of a day or two with mortar 
and pestle until a fine powder was produced. This was kept, until needed, in 
small sealed bottles. The test solution, which was kept several days under 
toluol in the refrigerator before use, consisted of 0.1 gram of powder in 10.0 cc. 
of Coca’s extracting solution (0.5% sodium chloride, 0.05% sodium bicarbonate 
and 0.4% phenol crystals). The supernatant without any further treatment 
was used for skin tests; but for precipitin tests it was either filtered through 
hard filter paper (Whatman’s No. 50) or centrifuged at high speed until clear. 


B. Hookworm material was obtained from two sources: (1) Adult. worms? 
were isolated from a stool after treatment, washed in saline, placed directly in 
ether and shipped from Alabama to Honduras, where they were dried in vacuo 
and pulverized in an agate mortar; (2) living worms were isolated from a case 
at autopsy, rinsed in saline, dried in vacuo and ground. The test solution con- 
tained 0.15 gram of powder in 3.0 cc. of Coca’s solution, and was kept under 
toluol in the refrigerator until needed. 


C. Trichuris test extract was prepared from living Trichuris trichiura which 
were isolated from a case at autopsy, rinsed in saline, dried in vacuo and ground. 
The test solution was of the same strength and in the same diluent as the hook- 
worm extract. 


1. Arch. f. a ae ties -Hyg., 1926, 30 : 86 

2. Ibid, 1926, 30 : 

3. We are Sai: a Mrs. Elfreda L. Caldwell, of the International Health Board, for obtaining these 
worms for us. 
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Of the two methods commonly used for carrying out skin tests, the scratch 
and the intradermal, Brown! found that intradermal injection gave a positive 
reaction in all of '78 clinically positive hay fever cases, while the scratch method, 
with the use of dry powdered protein, was positive in only one-half the cases, 
but with fluid protein was positive in 82%. The fluid scratch method was there- 
fore chosen for the present work, since it has the advantage of simplicity of 
performance without the severity of reaction which may follow the intradermal 
test in hypersusceptible patients. 

The anterior surface of the forearm was-washed carefully with alcohol. When 
dry, a drop of the solution to be tested and a control drop consisting of Coca’s 
solution plus toluol were placed on the surface at least 4.0 cm. apart. The 
skin under each drop was then scarified by four transverse scratches with a 
sterile Hagedorn needle, different needles being used for each test in order to 
obviate any possibility of carrying-over material from one site to another. 
The fluid was allowed to remain on the scarified area for five minutes and then 
was wiped off with a bit of cotton and the reaction was read. A second reading 
was made twenty minutes after scratching, and at first a reading was made 
after one hour, but this was subsequently discontinued because the 
maximum reaction was practically always reached by the end of twenty minutes. 


Reactions were recorded as follows:— 
++++ = Wheal 2 cm. diam.—erythema at least 4.0 cm. 


Si ete — iad 1.5 66 ee 6é cé €¢ 3.0 «sé 
avis: aoe é 1.0 CS eé €é cé 6eé 9.0 ia 
“2 is é 5 é a3 ca4 €¢ é 1.0 ¢ 


Very small wheal or reddening, very slightly 
positive as compared with control 
— = No reaction 


? 


In the condensed tables given in this report, however, + is used to indicate a 
positive reaction of any degree, since the data showed practically no difference 
in the distribution of severity of reactivity in infected and non-infected in- 
dividuals and since, therefore, we are chiefly interested here in reactivity or 
non-reactivity per se. Controls were completely negative in all but two cases. 
In these a very small wheal and slight reddening oceurred. 

Although, when multiple tests were made, slight variations in reactivity were 
noted in some sensitive individuals, the correspondence was on the whole very 
good. In a few cases, however, individuals giving a negative reaction at one 
testing showed a positive reaction at another time and consequently were listed 
as positive. Since 11 of the 18 negative reactors to ascaris extract were tested 
only once, however, it is possible that our number of negative cases may be 
slightly higher than the actual number. 


1. Journ. Imm., 1922, '7 : 97 
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Ring tests for precipitins were made by layering 0.1 cc. of extract of varying 
dilutions on 0.1 cc. of the serum to be tested in a series of small tubes of 4 mm. 
bore. The tubes were examined after one hour’s incubation in a water bath at 
37° C. and again after three hours’ refrigeration.. The precipitin rings at the inter- 
phase of serum and antigen were recorded as++++, +++, ++, +, +? and —, accord- 
ing to the size of the ring present. As the maximum reaction occurred in most 
cases with undiluted antigen after one hour in the incubator and three hours in 
the ice box, this reading was used throughout the compilation of results. | Serum- 
saline and antigen-saline controls were made in every case. These were uniformly 
negative. 

Multiple precipitin tests (that is, tests on serum from the same patient at differ- 
ent times) showed marked correspondence. If there was any variation in the 
readings, the average reaction was used in tabulating results. 

Diagnosis of intestinal parasitism is based on the results of the routine stool 
examinations made by the smear method by the laboratory staff of the hospital. 


EXPERIMENTAL RESULTS 


The work, with a few exceptions which will be noted later, was done on adult, 
male, Honduranean natives at the Tela Railroad Company’s Hospital. The 
majority of these men were of Spanish descent; a few were negroes. 

A. — ASCARIS | 

With the ascaris extracts, 232 skin tests were made on 130 patients in the hos- 
pital, 62 of whom had a demonstrable ascaris infection at the time of testing. 
From the powdered human worm, 3 extracts were made, and from the pig ascaris, 
5. Practically no difference could be detected between the human and the pig 
material in a series of 65 cases tested with both, for in 23 the human appeared to 
be slightly more reactive, in 19 it was somewhat less reactive, and in 23 it was 
identical with the pig extract. As Table I, A, page 229, shows, 105 of the 130 
patients tested gave a positive reaction with ascaris extract although only 48 of 
these had a demonstrable ascaris infection, whereas 18 gave a negative reaction 
although 9 of these showed an ascaris infection. There seems to be, then, no 
correspondence between a positive skin reaction and the actual presence of 
ascaris infection. 

In view of these facts, an attempt was made to determine whether or not skin 
tests were influenced by the presence of other parasitic infections, such as hook- 
worm, trichuris, strongyloides, oxyuris, tapeworm and E. histolytica (Table I, 
B, page 229), by hookworm (Table I, C, page 229) or by trichuris (Table I, D, 
page 230), but it is apparent from the tables that they were not. In other words, 
the majority of the natives of Honduras give a positive skin test with ascaris 
extracts, regardless of whether they have or have not demonstrable ascaris 
or other parasitic infections. 


QA UNITED FRuIT COMPANY 


The results of precipitin tests carried out in conjunction with the skin tests 
with ascaris extracts will be found in the protocol in Table II, page 230. Here, as 
in the skin tests, no difference in reactivity was detected between extracts from 
the human and the pig worms. One hundred and forty-six tests were made on 
sera from 90 patients. As has been said before, in the case of multiple tests, the 
average reaction was used in the tabulations. Of the 40 cases with actual ascaris 
infection at the time of testing, only 21 showed a positive precipitin test and of 
the 50 negative for ascaris, only 14 gave a negative precipitin test, results which 
show a very poor correspondence. Precipitin tests were run on sera from 90 of 
the 130 persons who were given skin tests, but there appears to be no correlation 
between the precipitin and the skin tests, as may be seen from an examination 
of Table II, B, page 230. 

Attempts were made to find some relation between positive syphilitic reactions 
(Kahn test) and positive skin and precipitin reactions with ascaris extracts, but 
these were unsuccessful. Similarly, there appears to be no connection between 
the presence of malaria and ascaris skin reactions. In view of the fact, however, 
that serums! from 21 general paresis patients undergoing treatment with malaria 
at the Mayo Clinic all showed excellent precipitin reactions with ascaris extracts, 
it seemed interesting to ascertain whether there was any correlation between 
malarial infections and positive precipitin reactions. Accordingly, 50 serums 
were tested, of which 29 from patients showing malaria but no ascaris gave the 
following results: ++++4, 11; +++, 43; +4, 2; +, 5; +?, 1; and -, 6, whereas 21 from 
patients negative both for malaria and ascaris gave the following: ++++, 2; +44, 
2; 44,4; +4, 4; + ?, 2; and -, 7. The relatively large number of ++++ reactions 
from the malarial cases may indicate some degree of correlation. 

The results of a number of tests not listed in the foregoing descriptions are also 
of interest: 

Case A.— A Spaniard, with a reliable history of ascaris infection several years 
before testing, but freedom from it for several years, gave a negative skin test. 

Case B. — An American, also with a history of ascaris infection but uninfected 
at the time of testing, gave only a doubtful positive skin reaction, although a 
general reaction (coryza, lacrymation, etc.) always follows contact with the 
worm materials. 

Case C.— One of the authors (W.H.T.) becamie accidentally infected with 
ascaris, and was successfully treated in January, 1921. In July, 1924, he was 
treated for skin sensitivity by Dr. B. H. Ransom with his experimental albumen 
fraction* and found negative. In March 1927, however, although he had re- 
mained uninfected and had not been in contact with ascaris in the interval, except 
for one day spent in Dr. Ransom’s laboratory, exposure to the protein resulted in 
coryza and lacrymation. On April 5, 1927, a skin test showed a marked reaction— 


1. We are indebted to Dr. T. B. Magath of the Mayo Clinic, Rochester, Minn., for these serums. 


* Previously cited 
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a wheal and erythema with marked itchiness developed within 5 minutes, and 
within 20 minutes the wheal had become 2 cm. in diameter with an erythema 6 to 
7-cm. in diameter. Subsequent tests (April 12, April 20, May 11 and July 13, 
1927) gave similar results. Several precipitin tests made during these later tests 
were all negative, but “reagins” were demonstrated in his blood in the following 
manner: 0.1 cc. of his serum was injected intracutaneously into 2 sites on the left 
forearm of a negatively reacting individual. After 24 hours, one of these prepared 
sites was tested by the scratch method with an ascaris extract, and the other with 
the diluting fluid (Coca’s solution and toluol), while unprepared sites on the right 
arm were likewise tested, with the following results: 


5 minutes 20 minutes 
Prepared site — Ascarisextract .. . +e PERE 
& “ — Control solution .. +? - 
Unprepared “ — Ascaris extract .. . +? - 
‘ “ — Control solution .. +? af 


Tests made one week later at the prepared sites were negative with both the as- 
caris extract and the control solution. 


Case D.— One of the authors (F. A. C.) with no history of infection, but in 
contact with ascaris since March, 1927, has given the following reactions: 


5 minutes 20 minutes 
4/ 5/27 - +? 
4/20/27 = +? 
4/27/27 Be = 
7/14/27 + ++ 
10/21/27 - +++ 
1/17/28 + H+ 


Here, as has been observed before in numerous cases, there has obviously been a 
gradually increasing sensitivity to the worm extracts, due to continual contact. 
No precipitins, however, have been demonstrated in the blood. 


B. — HOOKWORM 

Ninety-eight skin tests with hookworm extracts were made on 84 patients, the 
results of which are given in condensed form in Table III, A, page 231. Of 39 
cases demonstrably infected with hookworm, 33 gave definite skin reactions with 
2 doubtful and 4 negative reactions; whereas of 45 patients with no hookworm 
eggs in their stools, 5 gave negative reactions, 6 gave doubtful and 34 gave posi- 
tive skin reactions. As was to be expected, positive skin reactions with hookworm 
extracts in patients not infected with hookworm could not be correlated with the 
presence of other intestinal parasites (Table III, B, page 231). 

Because of lack of material, only a few precipitin tests were carried out with 
hookworm extracts and, as these showed nothing of particular interest, the data 
need not be considered here. 
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Very little difference was found between the extracts prepared by the two 
methods previously described, although that prepared by drying without the pre- 
liminary addition of ether may have been a trifle more reactive. 

C. — TRICHURIS 

Seventy skin tests with trichuris extracts were made on 64 patients, 28 of whom 
had demonstrable infections with Trichuris trichiura at the time. From an 
examination of Table IV, A, page 231, it may be seen that on the whole there 
were fewer positive reactions with this extract than with either the ascaris or 
hookworm solutions, but no better correspondence between the skin tests and 
the presence or absence of infection. Furthermore, concomitant parasitic infec- 
tions seemed to have no influence on skin reactivity to the trichuris extract 
(Table IV, B, page 232). 

No precipitin tests were made, because of lack of material. 


DiIscussIOoN 


The outstanding feature of the present study is the fact that there is practically 
no correlation between present infections with helminths and cutaneous sensi- 
tivity, as tested by the immediate reaction with the scratch method. In those 
cases where the individuals were negative for infection but positive for skin 
sensitivity, the objection might be raised that infection was present but of such 
low grade that diagnosis was missed by the smear method! or that infection con- 
sisted of only immature stages. On the other hand, however, a number of cases 
positive for helminths did not show skin hypersensitiveness, but in such cases 
there may be an error due to the use of the scratch method. 

To explain those cases of skin hypersensitiveness where there is no infection 
with the specific parasite, most authors assume that there has been a past infec- 
tion or past contact, as in the case of zoologists and veterinarians who work with 
the worms. These are the conclusions reached by Fiilleborn in his recent studies.? 

Whether or not infection with helminths always results in a positive reaction 
is difficult to decide definitely. Ransom, Harrison and Couch? mention the fact 
that several non-reactors were found who had been infected in childhood. Our 
cases A and B had histories of ascaris infections but gave no reactions. In the 
case of one of the authors (W. H. T.) no reaction was obtained three and a half 
years after infection, although he later gave positive tests. Furthermore, there 
are a number of cases recorded in the present work, which were positive for worms 
but did not react. 

The great difficulty in evaluating these data is that all of these tests were 
made by the scratch method. Brown,‘ working with various proteins, found 


1. In a recent paper on regularity of egg production, however, Brown? calculates that one of his cases was 
infected with only 2 ascarids. If his calculations are correct and egg production can be studied by the smear 
method in a case with only 2 worms present, it seems likely that very few positive cases are missed 

2. Journ. Parasit., 1927, 14 : 110 

8. Loe. cit. 

4. Journ. Imm., 1922 :'7 : 97 


MeEpDIcCAL DEPARTMENT 207 


in comparing the scratch method with the intradermal injection method that 
the former gave only 80% positives in the case of known positives with the 
injection method. Therefore some of these negative results may be due to the 
use of the scratch method. 


In this connection it is interesting to note that in the case of both hook- 
worm and ascaris, we found approximately 80% positives. There is the pos- 
sibility, then, that these two infections are almost universal at some time in 
life in the class of natives studied and that these patients would have been 
practically 100% positive had they been tested by the injection method. 


A further explanation of these negative results may be that some individuals 
lose their skin reactivity under the influence of a heavy infection with the 
specific parasite. This is borne out by the fact that, as noted by Baldwin! 
in the therapeusis of hay fever by the injection of the specific protein, although 
some persons retain their skin sensitivity after clinical cures, others lose it. 
Also, after surgical removal of echinococcus cysts with the consequent possible 
absorption of helminth protein, Dew, Kellaway and Williams? frequently found 
a great variation in the type of response to skin tests. 


Brunner? has just published the results of a study on intradermal tests with 
parasitic (chiefly ascaris) extracts, using the injection method. His results are 
somewhat similar to ours but his conclusions are radically different in that he 
believes the method to be a valuable aid in the clinical diagnosis of helmin- 
thiasis. 

Working with 20 cases positive for helminths (1 ascaris, 6 trichuris, 3 oxyuris, 
9 hookworm, 1 trichinella), he obtained 1 + and 19 +++ skin reactions with 
ascaris extracts in the infected cases; 30 — but 16 +++, 9 +4, and 4 + among 
those with negative stools. 

It is to be noted that there is only one case in this series infected with ascaris. 
The author explains the positive results with stools positive for other helminths, 
however, by assuming .a group reaction between the intestinal nematodes. 
He suggests several possibilities as to the reason for positive reactions with 
negative stools, concluding that the most plausible is past infection. Since, 
however, 50% of those with negative stools reacted to the skin test and since 
information Concerning their case histories is very meager, it is difficult to 
evaluate these data. The studies on reactions in children, which were designed 
to elucidate this point, are not very convincing since the tables show that 4 
out of 7 giving +++ reactions had negative stools and moreover 86 of 88 giving 
4+ and ++ reactions had negative stools. Brunner does not consider the + and 
+4 reactions of diagnostic value, but, considering individual variation from time 
to time, it seems to the present authors that they should be taken into account. 


ike Journ. fhe 1927, 13 : 345 
2. Loc. ci 
8. Fees Tae 1928, 15 : 83 
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It should be remembered that results similar to Brunner’s—failure of very 
young children to react—may likewise be explained on the basis of an atopic 
mechanism, wherein sensitivity can only develop later in life. In the absence 
of well-controlled, extensive experiments, this possibility should be kept in 
mind. 


Negative reactions with positive stools, found in a certain percentage of 
our cases but not at all by Brunner, may be due to the fact that he used the 
intradermal test, a possibility discussed above. 


Certain phenomena characteristic of atopic hypersensitiveness are noticed in 
the results of the present investigation of hypersensitiveness to worm proteins. 
In the first place, there is no correlation between the presence of precipitins 
in the blood and skin reactivity. Secondly, reagins can be demonstrated in 
the blood of a sensitive individual by passive transfer of his serum to a normal 
individual. 


Some work both in this paper and in others suggests that Coca’s distinction 
between sensitivity to worm extracts and hay fever sensitivity, i.e., that any 
person is capable of forming the reagins in helminth infections whereas an 
hereditary factor is necessary in cases of hay fever, is valid but that further 
work is desirable. 


SUMMARY 


1. Hypersensitiveness to ascaris protein was manifest in 80% of 130 Hon- 
duranean patients tested by the scratch method, as shown by wheal formation 
and erythema within 20 minutes after testing. 


2. This sensitiveness could not be correlated with presence of ascaris in- 
fection, nor with the presence of other helminths. The test, therefore, has no 
diagnostic significance. 


3. Precipitin tests with ascaris extracts, positive in 61% of the 90 cases 
studied, could not be correlated with presence of ascaris in the stools nor with 
the presence of other infections. 


4. No relation between skin reactivity and presence of precipitins in the 
blood could be demonstrated. 


5. Wheal formation and erythema followed the scratch test with hook- 
worm extracts in 80% of 84 patients tested, but no correlation existed between 
the reactions and presence or absence of infection. 


6. Wheal formation and erythema followed the scratch test with trichuris 
extracts in 25% of 64 cases studied. Here again, no relation was found between 
positive tests and presence of infection. 
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TABLE I 
Resutts oF Skin Tests witH Ascaris ExTRACcTS 
A. Correlation of Tests with Ascaris Infections 


Result of Tests 


tool . Total 
Examination 
4 ? a 
A+ 48 5 9 62 
A- id a 9 68 
Potalee, « 105 Vi 18 130 


B. Correlation of Tests with Ascaris and Other Parasitic Infections 


Result of Tests 


Meets Total 
+ 2 — 
A O*+ 38 4 4 46 
A+ O 10 1 5 16 
A- O+ ah 1 8 46 
A- O- 20 1 1 yd 
LOtal eee: TOS” = th 18 130 


O* = Other intestinal parasites, viz., strongyloides, oxyuris, tapeworm, E. histolytica, 
hookworm or trichuris 


C. Correlation of Tests with Ascaris and Hookworm Infections 


Result of Tests 


Stool Total 
Examination 
ae ? = 

A+ He 26 3 3 32 

Ae H- oo Q 6 30 

— H+ 22 Q y ONT 

A- H- 35 } 6 41 

Totale2 105 8 18 130 
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D. Correlation of Tests with Ascaris and Trichuris Infections 


Result of Tests 
Total 
Examination 
== ? — 

A+ (be 29 3 Q 36 
A+ T- 19 2 7 26 
A- Ty. 18 0 5 23 
A- T- 39 Q 3 45 

‘Potala 105 a aly 130 

' TABLE II 


A. Results of Precipitin Tests with Ascaris Extracts 


Result of Tests 


Total 
Examination 
+ 2 a 

A + O*+, 13 3 9 25 
A+ O- 8 1 6 15 
A- O+ 23 3 8 34 
A- O- 9 iL 6 16 

Petals we DO 8 29 90 


O*=Same as in Table 1 


B. Correlation of Ascaris Skin and Precipitin Tests 


Precipitin Tests 
Stool Skin Total 
Examination Tests 
+ ? — 
+ 13 3 11 Vat 
A+ ? 8 1 1 5 
- 5 0 3 8 
+ 26 2 jm 39 
A- ? a 1 0 = 
= 5 1 3 9 
Total | 53 8 29 90 
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TABLE III 


REsuLtTS OF SKIN TESTS witH Hookworm EXTRACTS 


A. Correlation of Tests with Hookworm Infections 


Result of Tests 


av Total 
Examination 
ae ? —_ ; 
Fis 33 ye 4 39 
H- 34 6 5 45 
Total 67 8 9 84 


B. Correlation of Tests with Hookworm and Other Parasitic Infections 


Result of Tests 


Stool Total 
Examination 
+ ? — 

Hoes Oreck 05 1 0 26 
H+ O- 8 1 4 13 
H- O+ 93 4, Q 29 
H- O- Wat Q 3 16 

Total 67 8 9 84 

O* = Same as in Table I 
LAB iGheLV 


ReEsuuts oF SKIN TEsts witH TRICHURIS EXTRACTS 


A. Correlation of Tests with Trichuris Infections 


Result of Tests 


Stool Total 
Examination 
+ ? — 
dig s 7 z 18 27 
T- v4 6 Q4 BYE 
Total 14 8 42 64 


231 
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B. Correlation of Tests with Trichuris and Other Parasitic Infections 


Result of Tests 


Stool rs Total 
Examination 
+ ? = 

of Aes O*+ 6 1 15 22 
Te O- 1 | 3 5 
T- O+ 4 4 17 25 
T- O- 3 Q 7 12 

‘Lotalesy @ 14 8 42 64 


O* = Same as in Table I 


A PRECIPITIN TEST IN MALARIA (SECOND REPORT)! 


Wiitui1am H. Tariarerro, Pa.D. anp Lucy Graves TALIAFERRO, Sc.D. 


In the first paper of this series? the more important results of our first year’s 
work at Tela, Honduras, were reported. Briefly, it may be stated that in attempt- 
ing to devise a precipitin test for malaria, 1,605 precipitin tests were performed 
with 37 different antigens on serums from 535 persons. The most successful 
antigen was prepared from a placenta infected with Plasmodium falciparum and 
was tested against serums from 86 persons. Of these, 54 were found infected 
with Plasmodium vivax or P. falciparum in thick or thin films and gave 45 
positive precipitin tests (10+++, 21++, 144+), 2 doubtful, and 7 negative. The 
other 32 were negative for malaria in thick films, and gave 6 positive tests 
(244, 44+), one doubtful, and 25 negative. 

The present paper records a series of 1,438 precipitin tests carried out a year 
later at the same place with 75 different antigens’ on the serums of 298 persons, 
almost all of whom were ward patients in the Tela hospital. They confirm our 
earlier results, and extend our knowledge of suitable antigens. As in our prey- 
ious experience, most of the antigens were unsatisfactory and will not be described 
in detail. Of the remainder, we will describe: 

(1) Further work on the antigen that gave promise the preceding year 
(2) The best antigens prepared from dried concentrates of an infected 
placenta 


1. This work has been liberally aided by a grant from the International Health Board. We again wish to 
thank Dr. W. E. Deeks and the United Fruit Company, through whose courtesy the present tests were made 
at the Tela Railroad Company’s hospital in Tela, Honduras. We are also greatly indebted to Dr. R. B. Nutter, 
Superintendent of the Tela Hospital; and to his staff, in particular to Dr. E. J. Whitaker and Mr. J. C. Mc- 
Daniel; and to Dr. Frances Coventry, of the University of Chicago. 

2. Fifteenth An. Rept., Med. Dept., United Fruit Co., 1926, p. 48; also Journ. Prev. Med., 1927, 1 : 348 

3. The term antigen will be used throughout this paper to designate the material used in in vitro tests, thus 
deviating from its strict usage to connote substances stimulating the production of antibodies within the 
animal body. 
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(3) Attempts to prepare antigens from an infected spleen and from cultures 
of infected blood 


Only infected organs were utilized in these experiments because our initial work 
clearly indicated that antigens, to be reactive, must contain large amounts of 
malarial protein. 

In our first communication we noted the results on specific complement fixa- 
tion in malaria by de Blasi,4 Gasbarrini,5 Thomson,6 and Horowitz-Wlassowa’; 
and on a precipitin test by Ziemann’ and Pewny?. No further work on precipitins 
in malaria has come to our notice, but two subsequent series of results on comple- 
ment fixation have appeared. 

Kingsbury! notes that, although the complement fixation tests in such 
disorders as tuberculosis, hydatid disease and schistosomiasis are not as reliable 
as the Wassermann reaction in syphilis, some success has been attained by 
reducing the amount of complement to be fixed and by employing a suitable 
antigen—1. e., one of high sensitivity and specificity and low anti-complementary 
power. Of 11 antigens tried (8 from spleen, liver, heart, brain and blood of 
P. falciparum infections and 3 from blood of P. vivax infections), the most 
satisfactory were from saline emulsions of washed and hemolysed infected 
blood. The latter gave the following results: P. falciparum antigen tested, first, 
against 25 cases of P. falciparum gave 48 per cent positive, and later, against 12 
cases of tertian, gave 50 per cent positive. Two series with P. vivax antigen, 
the first with 16 P. falciparum cases and the second with 6 P. vivax cases, gave 
31 and 67 per cent positives, respectively. 

One of the most interesting methods of preparing an antigen for the diagnosis 
of a parasitic infection was devised by Fairley!! in his work on Schistosoma. He 
found that absolute alcohol extracts of the “‘livers’’ of infected snails yielded a 
highly specific antigen. Manson-Bahr,!? following his method, has attempted 
to obtain an antigen from the odcysts of plasmodia in the stomachs of mos- 
quitoes. In spite of the difficulty of obtaining material, he succeeded in making 
alcoholic extracts of the stomachs of 26 infected Anopheles maculipennis and of 
24 Culex infected with bird malaria, but was unable to find any evidence of 
complement fixation. He believes, however, that success can be attained with 
a stronger antigen—at least 100 stomachs to 1.0 cc. of absolute alcohol. To the 
present authors it seems that he could have secured a stronger antigen had he 
used an aqueous rather than an alcoholic menstruum for extracting the infected 
stomachs. 


4. Ann. d'Ig. Sper., 1907, 17 : 677, cited in Centralbl. f. Bakt. Ref., 42 : 160 
5. Ztschr. Immunititsf., Orig., 1913, 20 : 178 
6. Brit. Med. Journ., 1918, 2 : 628; also, especially, Proc. Roy. Soc. Med., 1919, 12 : 39 
7. Ztschr. Immunitdtsf., 1924, 40 : 268 
8. Handb. d. Tropenkrankh., 1924, 3 : 592 
9. Wien. klin. Wchschr., 1918, 31 : 205 
10. Trans. Roy. Soc. Trop. Med. and Hyg., 1927, 20 : 359 
11. Journ. Roy. Army Med. Corps, 1919, 32 : 243 
12. Trans. Roy. Soc. Trop. Med. and Hyg., 1927, 21:63 
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Metuops 


We have already given a detailed account of our method of carrying out the 
precipitin tests. It will suffice here to note that .15cc. of the antiserum or patient’s 
serum was pipetted into a small tube with a capacity of about 0.65 cc. and an 
equal quantity of antigen layered on top. Each test consisted of four tubes: 
antiserum and undiluted antigen, antiserum and a 1 to 5 dilution of antigen in 
saline, antiserum and saline (control), and antigen and saline (control). _-Posi- 
tive tests consisted of a precipitate at the interphase of the antiserum and 
antigen, and were classified as +++, ++, and +. Although final readings were 
made after the tubes had been incubated at 37° C for 1 hour and kept in the 
ice box for from 6 to 9 hours, quite often the same results were obtained simply 
after the incubation at 37° C. 


PLACENTAL ANTIGENS 


The most promising antigen in our last year’s work was made from a placenta, 
heavily infected with P. falciparum, by mincing in a meat-chopper, extracting 
with ether for 18 days, digesting the ether insoluble portion for a week or more 
in Coca’s extractive (NaCl 0.7 per cent, NaHCO, 0.05 per cent, and phenol 0.4 
per cent)13, and using the clear filtrate as antigen. This procedure we used as a 
starting point in our present work, and at the same time made various modifi- 
cations in the hope of finding an even more potent antigen. 

Three infected placentas became available this year, and of these, one was 
particularly useful, so that we will describe’ the experiments carried out with 
it in detail, and simply include the results obtained with the other two where 
the conditions were similar. This placenta, obtained immediately after delivery 
(5-7-27), was heavily infected with schizonts of P. falciparum at their maximum 
size, 1. e., just prior to the liberation of merozoites. It was divided into several 
parts so that a wide variety of methods might be tried out, and these will be 
considered under several subheads. Of particular interest are those antigens 
made from dried placental products because they may possibly be kept over 
long periods. 


I. Mincep PLACENTAL TISSUE 


The placenta, after removal of the membrane and larger blood vessels, was 
ground in a meat-chopper. It was very surprising to find that a smear from the 
minced placenta showed more schizonts than the original blood smear from the 
placenta, which probably means that the parasites adhere so closely to the 


13. This formula for Coca’s fluid has been used because it was successfully employed by Wagener i in her 
work on skin reactions in Leishmania (Univ. Calif. Pub. Zool., 1923, 20 : 477) and on a precipitin test in experi- 
mental amoebiasis of cats (Ibid., 1924, 26 : 15), although it contains less sodium bicarbonate than the per- 
centage (0.25) given by Coca in his original paper (Journ. Immunol., 1922, 7 : 163). 
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walls of the smaller vessels that they are not dislodged by the ordinary technique 
of making placental smears. This minced placenta, — containing a concentra- 
tion of parasites as illustrated in Figure 1 page 240, was treated in various ways, 
as follows: 

a. Coca-ether Antigen. — 50 grams of minced placenta were mixed with an 
equal quantity of ether. Three days later, 50 cc. of Coca’s solution were added 
without removing the ether. (This represents two modifications of the previous 
year’s method which were resorted to with the hope of increasing the potency 
of the antigen. In the first place, the ether was not removed when the Coca’s 
was added because the preliminary extraction with ether had proved helpful, 
and therefore, it seemed desirable to have an excess present during the solution 
of the proteins in Coca’s solution. In the second place, less Coca’s solution, in 
proportion to weight of placenta, was added). Four days later, and as needed 
thereafter, the aqueous stratum was pipetted off, filtered through hard filter 
paper and used as antigen. The first tests run were disappointingly inactive. For 
example, tests run almost daily during 8 to 20 days’ digestion in Coca’s solution 
against serums from: 


+++ ++ + 4, 7 
44 infected persons gave ...... & 4 12 3 23 
44 non-infected persons gave ... . 3 + 3 34 


At first we thought the antigen had not digested long enough to become reactive, 
but we finally traced the difficulty to a question of hydrogen ion concentration. 

We had assumed this antigen to be alkaline, because Coca’s solution is slightly 
alkaline, and in our previous year’s work this type of antigen was about pH 7.8, 
but when we did test it, we were surprised to findit about pH 6.0. (We hope 
in the future to ascertain why our antigens sometimes remain alkaline and 
sometimes become acid.) Consequently, a series of tests was immediately run 
on 8 serums with the pH of the antigen varying over a wide range, with the 
result that pH 7.8 seemed most efficient. Subsequently, whenever this antigen 
was used, the required amount was pipetted off from the stock bottle, filtered 
and adjusted to pH 7.8 with n/20 NaOH before use. Phenol red was used as 
an indicator throughout. . 

In Table 1, page 244, under the Coca-ether antigen, are given the results 
obtained on 64 serums with this antigen and 2 others similarly prepared from 
2 other infected placentas. Only one reading is given for each patient, although 
41 of the patients had multiple tests as follows: 19 had 2 tests, 7 had 3, 8 had 4, 
4 had 5, 1 had 6, and 2 had 7. In most cases, the multiple tests showed a good 
correspondence. When they did not, we have given the average result. Thus, if 
one test was + and the other— we have called it +?; if one was +++ and three were 
+, we have called it ++, etc. The results, briefly summarized, are as follows: 

+++ ++ + +? a 


Serums from 32 infected persons gave. 4 11 15 1 1 
Serums from 32 non-infected persons gave 1 4 Q7 
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This is a remarkable correspondence and is quite different from the results ob- 
tained with these antigens in the acid condition. In fact, we were disappointed 
at the scarcity of the positives from the persons negative in the thick film, because 
some of them no doubt had the latent disease. 

From the data already given, it may be seen that in the two years’ work, 
antigens from four infected placentas have been prepared by extraction with 
ether, digestion in Coca’s solution and use of the filtrate at a pH of 7.8. It is 
interesting to note that all of them have proved efficient, as may be seen when 
the precipitin tests obtained with each of these antigens are considered separately, 
as follows: 


A. SERUMS FROM INFECTED PATIENTS 


Source of Antigen 4 ea nN i ihe _ 
Placenta reported in first year’s work . 10 yal 14 2 7 
Placenta delivered 5-7-27 ..... 2 10 9772 269 1 Q 
Placenta delivered 3-9-27 . . il 3 0 1 
Composite antigen made 6-3-27 from 

a mixture of the two preceding ones . 2 3 1 4 4 
B. Serums From Non-INFecteD PATIENTS 
Placenta reported in first year’s work . Q + 1 25 
Placenta delivered 5—7-27  . . . .. 2 ll 
Placenta delivered 3—-9-27 1 13 
Composite antigen made 6-3-27 from 
a mixture of the two preceding ones . Q 15 


Undoubtedly, however, we shall find in future work that some placentas are 
better sources of antigen than others, as the amount of contained malarial 
protein must vary to a considerable extent. 

A further examination of the results obtained with the Coca-ether antigens 
in Table 1 leads to the following conclusions: 

1. Provided parasites are found in the thick film, there is very little corre- 
spondence between the number of parasites and the intensity of the precipitin 
reaction. Thus, in cases 2, 7, 11, 20, 21, 24, 27; 3l-and 32, where only 1 or 2 
parasites were found, the precipitin results show 1+++, 2++ ,4+, 1+? and 1-, which 
differ only slightly from the precentages of these reactions in the entire series. 

2. Intestinal parasites apparently do‘ not influence the reaction. 

3. It is unfortunate that there are not more positive Kahn tests in the series 
which were negative for malaria. It is interesting to note; however, that the 
one person positive for malaria who gave a negative precipitin test (Case 32) 
gave a++++ Kahn. Furthermore, among the cases negative for malaria, Case 
37 gave a +4++ Kahn and a +? malarial precipitin test. As far as it goes, this 
indicates that our present precipitin test for malaria 1 is not complicated by the 
presence of syphilis. 

4. In the series, 10 cases were infected with P. vivax alone. As far as can be 
seen, they reacted as well as did those infected with P. falciparum. This is of 
interest because the antigen was prepared from P. falciparum material. 
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5. It is almost impossible to draw many conclusions in regard to the effect of 
treatment on the precipitin test. The data appertain exclusively to that given 
in the hospital, but of necessity can not include frequent treatments given before 
entry. Nevertheless, it is evident that the treatments, as indicated, did not 
inhibit the precipitin reaction. Among the so-called negative cases recorded 
in Table 1, Number 33 had been infected with P. falciparum the previous year, 
he had received several intensive treatments, and at the time of the tests showed 
no parasites in his blood, but his serum gave a + reaction. On the other hand, 
Number 55 showed P. falciparum in thick films on 5-21-27, but was negative on 
5-30-27 when the precipitin test was done and gave a negative reaction. 

6. It would be of considerable practical importance if a serum would retain 
its reactivity for 24 hours or longer. Multiple tests were accordingly carried 
out on 11 serums. Although the results, as shown in Table 2, page 246, are 
somewhat variable, they indicate that serum after 24 hours gives approximately 
as strong a reaction as fresh serum. 

b. Minced Placenta Treated with Quinine. — 50 gms. of minced placenta were 
mixed with distilled water, quinine hydrochloride and thymol according. to the 
proportions used by Horowitz-Wlassowa in his complement fixation studies 
(placenta 160 gms., distilled water 100 cc:, quinine hydrochloride .1 gm., and a 
few crystals of thymol as a preservative). This antigen, as in our work of 1926, 
was entirely unsatisfactory. Its pH was about 7.8 and it was tried with 42 
serums: 


+++ ++ + +? - 
Serums from 21 infected persons gave . 6 6 5 4 
Serums from 21 non-infected persons gave 1 4 4 12 


Not only are these results far less satisfactory than those with the Coca-ether 
antigen, but the antigen itself tended to become cloudy during the test and to 
give a diffuse ring of precipitate at the interphase of serum and antigen. 

c. Other Antigens from Freshly-Minced Placenta. Three 50 gm. lots of minced 
placenta were treated with n/20 NaOH antiformin and n/20 HCl, respectively, 
and before use the supernatants were adjusted to pH 7.8. None of these was . 
satisfactory. 

d. Dried Minced Placenta. — 50 gms. of the tissue were dried in vacuo over 
calcium chloride and pulverized at intervals in an agate mortar. Some of this, 
on two separate occasions, was treated with Coca’s solution (.05 gm. to 5 ce. 
Coca’s) and kept under toluol. The supernatant, as an antigen, when its pH 
was adjusted to 7.8, had a tendency to become cloudy and to react with serums 
from both infected and negative persons. ‘Thus: 


+++ ++ + +? - 
Serums from 29 infected persons gave . 3 15 3 4 4 
Serums from 24 non-infected persons gave D 7 5 7 


The cloudiness of this antigen may have been connected with the fact that the 
material became slightly contaminated during the process of drying. 
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In view of the promising results obtained with the concentrated parasites 
treated with n/20 HCl, to be described later, we treated .05 gm. of this powder 
with 1.5 cc. n/20 HCl for 8 hours, but the supernatant, after adjustment of its 
pH, was very inert. With eleven serums from infected persons, it gave 1 + and 
10— readings, and with 5 serums from negative persons, 5— readings. 


II. CoNcCENTRATION OF PLACENTAL PARASITES AND PREPARATION OF ANTI- 
GENS FROM DRIED PLACENTAL BLoopD 


After the preceding antigens had been made, about 43 cc. of liquid were left, 
which consisted chiefly of blood and isolated tissue cells. From this we were 
anxious to get as pure a suspension of the parasites as possible. Fortunately, 
the size of the schizonts allowed us to concentrate them by the method of Bass 
and Johns!4 who, working with cultures, noted that after centrifugation the 
large plasmodia-infected red cells will layer on the top of uninfected red cells 
or those containing small parasites. 

a. Furst Concentrate. — This material was accordingly placed in a 50 ce. centri- 
fuge tube and centrifuged for 30 minutes at 2,800 revolutions per minute. On 
top of the red cells, a chocolate-colored material of approximately 13 cc., which 
contained enormous numbers of parasites, was pipetted off, mixed with an equal 
quantity of 85% saline and reconcentrated by again centrifuging. Figure 2, 
page 240, shows the approximate number of parasites per microscopic field 
obtained. Subsequently, this material was dried in vacuo over calcium chloride, 
and during the process was frequently ground in an agate mortar until a fine 
powder was procured. 

Antigens prepared from this dried concentrate are of particular interest 
because such material could probably be preserved for long periods without 
losing its reactivity. Our most extensive experiments were carried out with an 
antigen prepared by digesting .05 gm. of the dried powder 10 to 20 hours in 1.5 
or 2.0 ec. of n/20 HCl made up in .85 percent NaCl and using the supernatant 
after adjustment of its pH (7.6 to 7.8) with n/20 and n/100 Na OH in .85 percent 
NaCl. In preparing this antigen, it is very essential not to allow the acid to 
act on the powder over 20 hours, because in our experience a longer treatment 
results in a cloudy antigen and causes a heavy flocculent precipitate in all tubes. 
Hence, the requisite amount for each day has to be made fresh. Of the 64 cases 
in Table 1, 54 were tested with this antigen (dried-acid), and, in addition, 24 
other cases were tested5, The summary of the results from all 78 cases are given 
in Table 3, page 246. An examination of this table shows that, omitting the 


14. Amer. Journ. Trop. Dis. and Prev. Med., 1915, 3 : 298. The authors here wish to express their thanks 
to Dr. C. C. Bass for many helpful suggestions concerning the use of methods for both cultivating and concen- 
trating the plasmodia. 

15. The data for only 54 of these are given in extenso in Table 1 (p. 244), but as they constitute a fair sample, 
it seemed unnecessary to do more than summarize the complete data in Table 3 (p. 246), q.v. 
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doubtful readings, 34 infected persons gave 29 positives and 5 negatives, and 41 
negative persons gave 9 positives and 32 negatives. Furthermore, the results 
obtained with this antigen compare very favorably with the Coca-ether antigen 
(see Table 1 page 244, for 54 cases; and for a correlation of the same cases, see 
Table 4 page 247). 


From this dried concentrate we also made several lots of antigen by digesting 
.05 gm. in 2.0 ce. of Coca’s solution. In Table 1, page 244, the results of tests 
with 18 serums are given (see dried Coca-antigen). In addition, 14 other serums 
were tested. Briefly, the 32 serums gave the following: 


+++ ++ + +? - 
23 infected persons gave ...... 12 9 1 1 - 
9 non-infected persons gave ... . 1 4 - 4 


Although one might be tempted to consider this antigen as unsatisfactory 
because it reacted with 5 of the 9 negative serums, it must be remembered that 
some of the negative cases might very probably have been latent cases, and 
besides, its reactions with positive serums were, in general, much stronger than 
with negative. We feel that this method of preparing antigen justifies more 
extended work in the future. 


b. Further Concentrations. — The red cells left after the top 13 ce. of infected 
cells had been removed contained so many parasites, comparatively speaking, 
that several more centrifugations were carried out, and the top layer each time 
was removed and dried as above. As might be expected, since each subsequent 
layer contained fewer and fewer parasites, each successive concentrate was less 
suitable as antigen, when treated as before with acid or Coca’s. Thus, the 
second, concentrated layer (Fig. 3, page 240) when treated with acid was tested 
against the serums of 7 infected persons giving 5+, 1+? and 1-, and against the 
serums of 3 negative persons giving 144 and 2—. Furthermore, numerous other 
tests had to be discarded because the antigen became cloudy during the tests. 
When made up with Coca’s this antigen with serums from 7 infected persons 
gave 34+, 1+ and I- and from 3 negative persons 3-, which is a decidedly 
better correspondence. 


A third and fourth concentration of the parasites, as they gave very similar 
results, may be considered together. Since these layers contained a fairly large 
proportion of uninfected red cells and red cells with very small parasites, they 
were treated with anti-human red-cell rabbit serum and guinea-pig comple- 
ment. After hemolysis of the red cells, the parasites were washed twice in .85 
percent saline to free them of foreign serum, and the following results were 
obtained when first, acid, and second, Coca’s (methods previously described) 
were used: 
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Antigen + acid: +++ ++ + +? ~ 
Serums from 28 infected persons gave. . . 2 3 th 4 14 
Serums from 14 non-infected persons gave. 2 2 5 5 
Antigen + Coca’s: 

Serums from 16 infected persons gave. . . 4 5 5 1 1 
Serums from 13 non-infected persons gave. 2 1 8 1 3 


From these data it may be seen that the third and fourth concentrates showed 
no correlation between reactivity and infection. Furthermore, they showed a 
tendency to become cloudy. Microscopic examination of this material showed 
that the repeated manipulations had ruptured most of the cells containing 
parasites, leaving only pigment, and that although the red cells were hemolyzed, 
there remained a great many tissue cells which probably accounted for the 
unsatisfactory results. 
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SMEARS OF THE INFECTED PLacentTA DELIVERED 5-7-27 (X900) 


Fie. 1. Minced placenta, showing the size and number of schizonts. This material was used for the “Coca 
ether” antigen (see Table 1, page 244). 


Fic. 2. The first concentration of plasmodia from the blood squeezed out of the minced organ, showing many 
large schizonts. This material was used for “dried-acid’” (see Table 3, page 246, and “‘dried-Coca”—see 
text) antigens. 


Fig. 3. A second concentration of plasmodia from the blood after the material shown in Figure 2 was removed. 
“Dried-acid” and “dried-Coca”’ antigens prepared from this material, although reactive, were not as satisfactory 
as those prepared from the material shown in Figure 2. 


c. Supernatants.— As it was quite evident that, at each successive con- 
centration, more and more parasites disintegrated, we saved the supernatant 
fluid in each case for use as antigen, on the supposition that it might contain 
a large amount of malarial protein, but in all cases it was either non-reactive or 
cloudy. 
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ANTIGENS FROM AN INFECTED SPLEEN 


The spleen from a fatal case of malignant tertian was removed 2% hours 
after death. It was very little enlarged, but contained many malarial organisms. 
It was minced in a meat-chopper and the following antigens were prepared: 


a. Coca-ether Antigen.— About equal quantities of minced spleen and 
Coca’s fluid were mixed and an excess of ether was added. A week later and 
several times thereafter the aqueous portion was filtered through hard filter paper, 
adjusted to pH of 7.8, and tested. We were, however, never able to obtain 
uniform results—some days its reactivity corresponded fairly well with infection 
and non-infection; at other times, it reacted indiscriminately. For example: 


After 6 days extraction: cra ren 4 4? 
Serums from 6 infected persons gave . . . 2 1 Q 1 
Serums from 4 non-infected persons gave 1 3 


After 9 days extraction: 
Serums from 5 infected persons gave . 5 
Serums from 4 non-infected persons gave . 3 } 


Furthermore, sometimes a cloudy precipitate formed in all tubes. It may well be 
that with a careful study of the most suitable pH an efficient antigen could be 
prepared from this source. 


b. Concentrates. — 'The malarial organisms were concentrated from the 
blood of this organ, as has been described in detail for the placenta, but as the 
parasites were smaller, they did not concentrate as well. Then they were dried 
over sulphuric acid and pulverized. 1.5 gm. of this powder were treated over- 
night with 2cc. n/20 HCl and, after centrifuging, the supernatant was adjusted 
to pH 7.6. When run against the serums of 7 infected persons, it gave 1++, 
5+ and 1+?, and against 3 negative persons 2+? and 1—. These pre- 
liminary results were promising, but lack of time prevented a longer series. We 
found that, just as in the case of the concentrated parasites from the placenta, 
if the hydrochloric acid were allowed to stand on the powder more than a day, 
the resulting antigen gave a heavy flocculent precipitate in all cases. 


c. Ground spleen:— The supernatant from freshly ground spleen after diges- 
tion in acid overnight and adjustment of its pH was unsatisfactory. Similarly, 
all attempts to use n/20 sodium hydroxide as an extractive, with either freshly 
ground or dried products of the spleen failed, since the antigens were always 
cloudy. 


d. Suwpernatant.— The supernatant washings obtained while concentrating 
organisms from the spleen were entirely unsatisfactory. These results are in 
accord with similar experiments with the placenta. 
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ANTIGENS FROM CULTURES OF PERIPHERAL BLoop 


Our first year’s work indicated that infected blood might be as good as pla- 
centa as a source of antigen, but our recent work did not bear this out. We used 
19 blood samples from different patients, of which 14 were infected with P. fal- 
ciparum, 2 with P. vivax and 3 with both. In each case, about 20 cc. of blood 
were drawn into citrate or heparin or defibrinated, distributed into about 20 
tubes and cultured according to Bass and John’s technique!®. When the asexual 
forms had reached their maximum size, the cultures were pooled, and the para- 
sites concentrated, as described above. Approximately 0.3 cc. of a very heavy 
suspension of red cells infected with very large malarial organisms were obtained 
from each 20cc. sample. These were sometimes used directly and sometimes 
treated with distilled water or antihuman-red-cell rabbit serum to remove as 
much foreign material as possible. Then, various antigens were prepared by (1) 
extracting with Coca’s with or without a preliminary treatment with ether, (2) 
dissolving with “antiformin”’ or sodium hydroxide and neutralizing with hydro- 
chloric acid before use, or (3) drying and extracting in physiological saline or 
n/20 hydrochloric acid and neutralizing before use. Most of these were prac- 
tically non-reactive; a few gave a cloudy precipitate with all serums; and only a 
few approached, but did not quite equal, the reactiveness of antigens from the 
same source prepared last year. Even if the results with infected blood were 
as good as with infected placentas, the drawback of obtaining enough malarial 
protein would still remain, for it is easy to see from our experience in concentrat- 
ing the parasites from placental tissue that a placenta yields more parasites 
than could conceivably be obtained from an enormous number of cultures. 


DISCUSSION 


The present work corroborates our previous conclusions that precipitins can 
be demonstrated in serums from malarial patients with an antigen prepared from 
an infected placenta by grinding, treating with ether and extracting the ether 
insoluble portion in Coca’s solution (ether — Coca antigen). Furthermore, it 
establishes the fact that such antigens may become acid—in which case they 
have to be adjusted to a pH of approximately 7.8 before they are reactive. 
Moreover, the fresh tissue can be preserved in ether at least as long as one month 
before extracting with Coca’s solution and still be reactive. (No tests were 
made longer than this). And in one case, an antigen has been found reactive 
after digesting 70 days in Coca’s. This year we also attempted to bring some 
of this antigen from Tela to Chicago to test it against serums from paretics with 
induced malaria!’, but the results so far have been very variable and need further 


16. Journ. Exp. Med., 1912, 16 : 567 
17. Although these serums have been obtained from many sources, we are indebted to Dr. T. B. Magath of 
the Mayo Clinic for supplying most of them. 
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work to analyze the factors underlying the variability. From the foregoing, it 
is obvious that if the placental material could be preserved indefinitely at any 
stage in its preparation, its use as antigen would be greatly facilitated in any 
large series of tests, and it could then be collected in one locality for use elsewhere. 


Accordingly, a new method of preparation has been devised which offers 
promising possibilities. If the placenta be passed when the schizonts of P. fal- 
cvparum are full grown, the organisms may be concentrated by Bass and John’s 
centrifugation method and then dried and ground. The resulting powder can 
be easily kept. Thereafter, it yields an efficient antigen by digesting not more 
than 20 hours in n/20 HCl and adjusting the supernatant to pH 7.8 just before 
use (dried-acid antigen). Preliminary results also indicate that it gives satis- 
factory results when digested in Coca’s solution under toluol (dried Coca anti- 
gen). 

One difficulty in this work is the comparative scarcity of malarial localiza- 
tions in the placenta. This occurs only in a small percentage of infected mothers. 
Nevertheless, our work on the concentration of the parasites indicates that an 
enormous quantity of malarial protein sufficient for a large number of tests can 
be obtained from one infected placenta. With the methods of preservation 
just noted, therefore, it may be possible to collect materials in one locality for 
use in other parts of the world, 


SUMMARY 


A second series of 1,438 precipitin tests on the sera of 298 persons with 75 
different malarial antigens indicates: 


1. The most satisfactory type of antigen used in our first work, i.e., that 
prepared from placentas heavily infected with P. falciparum by mincing in a 
meat-chopper, extracting with ether, digesting the ether-insoluble portion in 
Coca’s solution, may become acid. In the acid condition it is not reactive, but 
after adjustment to a pH of 7.8 it is an efficient antigen. Thus, 7 lots of this 
antigen with a pH of 7.8 in 154 tests on 64 serums, gave the following average 
results: 32 serums from infected persons gave 30 positive tests (4444, 114+ and. 
15+), 1 doubtful and 1 negative, and 32 serums from persons negative in the 
thick film gave 1 positive (+), 4 doubtful and 27 negative tests. 

2. Five lots of an antigen, prepared from the blood squeezed out of a placenta 
infected with P. falciparum by concentrating the malarial parasites by centri- 
fugation, drying in vacuo over sulphuric acid, digesting the dry powder in n/20 
HCl for not over 20 hours, and adjusting the pH of the supernatant to about 
7.8 with n/20 NaOH, gave the following results when tested with 78 serums: 
Serums from 34 infected persons gave 29 positive tests (3+++, 14++ and 12+) and 
5 negative tests; and serums from 44 persons not infected gave 9 positive tests 
(no+++, 2++ and 7+), 3 doubtful positives and 32 negatives. It seems probable 
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that the dried concentrate can be preserved over long periods. Preliminary 
tests with an antigen prepared by extracting the same type of concentrate with 
Coca’s solution and preserving under toluol, also gave promising results. 


3. No marked success was obtained with various antigens prepared from an 
infected spleen or from concentrated cultures. 


TABLE 2 


Errect oF AGE ON THE REACTIVITY OF SERUM AS TESTED AGAINST THE 


Coca-ETHER ANTIGEN 


Age in Days 
Fresh 1 2 3 4 
coh teat 
apape acheta Bette he 
strated Sfacte rt 
tacts are 
ae Sects st 
hae te 
Staats +: 
te erate 
Sear ieaie 
ott ae 
ee + 
TABLE 3 


PrecriPITIN Resutts (78 CASES) WITH AN ANTIGEN PREPARED FROM A Heavity IN- 
FECTED (P. falciparum) PLACENTA BY CONCENTRATING THE PARASITES, 
Dryine, Dicrstinc 1n HCl anp NerutraLizinc with NaOH 


Total Number of Cases 
Precipitin Results Omitting Doubtful Readings, 
Giving: 
Results of Blood Examination ss 
Positive Negative. 
+44 ++ + +? = Precipitin Precipitin 
Tests Tests 
Positive in Thick Film . .| 8 14 12 5 29 5 


Negative in Thick Film. . Q q 3 83 9 32 
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TABLE 4 


CORRELATION BETWEEN RESULTS OBTAINED wiITH Two ANTIGENS MADE FROM THE 
SaME INFECTED PLACENTA: THE First PREPARED BY TREATING THE WHOLE MINCED 
PLACENTA IN ETHER AND DIGESTING IN Coca’s SOLUTION, AND THE SECOND, BY TREAT- 
ING A DRIED CONCENTRATE OF THE MALARIAL PARASITES WITH N/20 HCl. (Eacu 
was ApsusTED To PH 7.8 Brrore UsIna.) 


Acid Antigen 

+++ aa ~ +? = 
FI +++ 1 2 1 
ioe 
= ++ 2 3 2 2 
< 
© + 7 4 1 
<i pS eye se ee aa ee fis en ee geen ane 
6 
° 4? 1 1 2 
12) je ts Sess SY 
3 
Oo - 4 1 20 


THE PNEUMOCOCCI, BY TYPES, IN CULTURES 
FROM 71 AUTOPSIES 


H. C. Cuarx, M.D. 
Medical Department, United Fruit Company 


Since I have frequently been asked about the types of pneumococci found in 
our Caribbean medical services, it seems desirable to record available data 
from Panama, which is more or less centrally located with regard to many 
of the Company’s plantations. Our own medical services have not given this 
question any attention, but I can cite 71 cases studied at autopsy soon after 
death. Drs. L. B. Bates and J. H. St. John did the bacteriological examinations 
on cultures that I took from my autopsy service in the Board of Health Labora- 
tory, Ancon, Canal Zone. Those desirmg the complete reports concerning the 
general bacteriological findings on most of these cases, can find them in the 
Proceedings of the Medical Association of the Isthmian Canal Zone, Vol. XIII, 
Parts 1 and 2, page 17. Their article also includes the results on 400 naso- 
pharyngeal cultures, 220 sputa, 94 blood cultures, etc., taken during an in- 
fluenzal epidemic in the Canal Zone. All of the individuals in this series of 71 
autopsies died in Panama during the years of 1919 to 1922, inclusive. 
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TABLE I 
CAUSES OF DEATH RECORDED IN THE SERIES 
Latin- Latin- 
Negro Negro American American 
Disease Adults Children Adults Children Total 
Pneumonia 8 13 17 0 38 
Meningitis . fe 3 Q 1 8 
Endocarditis . 1 0 | 0 Q 
Tuberculosis . ae) 1 3 1 0 5 
Methy] alcohol pos. . 1 0 0 0 1 
Organic heart dis. 1 0 0 0 1 
Malnutrition . 0 6 0 0 6 
Infantile beri-beri . 0 1 0 0 1 
Colitis ree 0 1 0 0 1 
Otitis and mastoiditis . 0 Q 0 0 Q 
Pyaemia, staphylococcic . 0 1 0 0 1 
Volvulus Mian 0 1 0 0 1 
Bacillary dysentery . 0 1 0 0 1 
General paralysis In. 0 0 1 0 1 
Cancer of aesophagus 0 0 1 0 1 
Anaemia 0 0 0 1 1 
14 32 23 Q val 
TABLE II 
ORIGIN OF CULTURES AND TyprEs oF PNEumMococc! Founp 
Origin faerie Type I Type II Type III Type IV See 
Lung parenchyma 20 2 ane 1 14 1 
Bronchus fi 0 1 Q 4 0 
Trachea . 6 0 0 0 6 0 
Pleural sac . 3 1 0 0 Q 0 
Naso-pharynx 1 0 0 0 i 0 
Sinuses, accessory . 13 Q 1 1 9 0 
Middle ears 34 i} 4 Q QT 0 
Mastoid . 3 0 1 0 Q 0 
Heart’s blood Q7 6 1 Q 17 1 
Pericardium 4 Q 0 0 Q 0 
Meninges 9 2 3 0 + 0 
Peritoneum 1 0 0 0 1 0 
128 16 13 8 89 Q 
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TABLE III 


Types oF PNEuMococctI, BY Race AND AGE 


Latin- Latin- 


Negro Negro American American 
Pneumococci Adults Children Adults Children Totals 
(14) (32) (23) (2) 
Typel . 6 5 5 0 16 
ihe LO = aoe ee See ve 5 7 0 13 
ee yipeaL Livy Sia. rn eke |S 1 a1 6 0 8 
emOULY ee ee Ot ye 21 41 25 Q 89 
Types I and IT Mix. Q 0 0 0 2 
St 52 43 2 128 


Park* states that 


Through the work of Cole, Neufeld and others, it was learned that in North 
America and Europe there were 3 dominant types which, in normal years, ac- 
counted for about 60% to 80% of all cases of lobar pneumonia. These were, 
therefore, named Types I, I] and III. The remainder of the cases were due to 
other types. . . . For convenience we include all of these miscellaneous types 
as Type IV... . At the present time in New York City, Type I occurs in 
about 30% of the cases of lobar pneumonia, Type II in about 20%, and Type 
III in about 15%. The other types of pneumococci occur in about 25%; these, 
for convenience, are considered as Type IV, but really are as different among 
themselves as Types I, II and III. The remainder are due to streptococci or 
other infrequently occurring bacteria. 


Park* also states that during the influenzal outbreak there was a complete 
reversal of the numbers due to the 3 main types, and that the types bunched 
together under Type IV. 

It should be understood that an influenzal epidemic was present in Panama 
during 1919-1920, and that this may account for the large number of cases 
found in the Type IV column of Table 3. Type I pneumococci occurred in 13.3 
per cent, Type II in 11.7 per cent, and Type III in 6.2 per cent, while 69.5 
per cent fell under Type IV. 


LIVER-CELL CARCINOMA AND TOXIC CIRRHOSIS** 
F. B. Matuory, M.D. 


Primary carcinoma of ‘the liver is a relatively rare tumor. The liver-cell 
type is still rarer, and is almost always associated with cirrhosis. The occur- 
rence of five examples of this variety of new growth in the autopsies performed 
at the hospitals of the United Fruit Company during the past three years, 
therefore, seems to call for brief comment. 


* William H. Park, “Use of Vaccines and Pneumonia Antibody in the Treatment and Prevention of Pneu- 
monia, and the Use of Convalescent Serum in the Prevention of Measles,” Internat. Confer. Health Problems 
in Trop. America, Published by United Fruit Co., 1924, pp. 834-836 

** From the Pathological Laboratory, Boston City Hospital, Boston, Mass. 
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The records of the Pathological Laboratory of the Boston City Hospital 
for the past 31 years show that there have been 329 cases of cirrhosis among 
6,340 post-mortem examinations. An analysis of the different types encountered 
reveals the following figures: 


Total Boston City Hospital Autopsies, 1897-1927 inclusive ... . . 6,340 
No. of cases of cirrhosis 329 5.2% 
Types 

Alcoholic 139 42.2%, 

Pigment 46 14 eee 

Ale. and pigment Be 15.8% 

Toxic 31 9.4% 

Syphilitic | 15 4.5% 

Infectious 14 4.3% 

Type not determined 32 9.7% 


Fie. 1 


Fic. 1. UFA 62. A low power photomicrograph showing various degrees of differentiation of the cells in a 
liver cell carcinoma. Several tumor giant cells present. X 250 


During this same period there have occurred 8 cases of liver-cell carcinoma, 
of which 7 were associated with cirrhosis, 2 with the pigment type, 3 with the 
pigment and alcoholic types combined, and 2 with toxic cirrhosis. Tissues 
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from 4 other cases of liver-cell carcinoma have been sent to the laboratory,— 
3 of complicated pigment cirrhosis and 1 of toxic cirrhosis. | 

An examination of the 46 cases of pigment cirrhosis (hemochromatosis) 
discloses that 10 occurred during the 22 years from 1897 to 1918, inclusive, 
and 36 during the past 9 years from 1919 to 1927 inclusive; that is, there have 
been almost 4 times as many cases of pigment cirrhosis during the past 9 years 
as during the preceding 22 years. The cause of the marked increase in this 
type of cirrhosis would seem to be due chiefly to the poor quality of the liquor 


Fig. 2 


Fie. 2. UFA 104. A second liver cell carcinoma containing many tumor giant cells, some with large lobulated 
and others with multiple nuclei. XX 250 


obtainable since prohibition went into effect. Examination of nearly 2,000 
samples of “hooch” by the state chemist of Massachusetts showed that over 
10 per cent of them contained copper in amounts varying from a mere trace 
up to 39 mg. to the liter. Copper salts taken into the body cause hemolysis. 
The haemoglobin set free from the red-blood corpuscles is eliminated in limited 
amount through the kidneys. Any excess is deposited as hemofuscin in the 
liver, where it is gradually changed to hemosiderin. If the pigment accumulates 
in the liver cells in sufficient amount, it causes pigment cirrhosis by producing 
necrosis followed by regeneration. 
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In pigment cirrhosis we have a very chronic process, lasting, ordinarily, 
many years, in which necrosis and regeneration of liver cells are constantly 
occurring. Finally, in a certain number of cases one of the cells becomes in- 
dependent of body control, proliferates, and grows as a carcinoma which eventu- 
ally causes the death of the individual. While an analogous process takes place 
in alcoholic cirrhosis, no example of its giving rise to liver-cell carcinoma occurs 
in this series. 


Fig. 3 


Fie. 3. UFA 104. Near the center are two large cells, one containing a large mitotic figure, the other a number 
of nuclei and two rounded masses of inspissated bile lying in vacuoles. X 500 


It is interesting to note that the 5 cases of carcinoma associated with pigment 
cirrhosis, either alone or combined with the alcoholic type, all occurred during 
the past 9 years, during which time the incidence of pigment cirrhosis has in- 
creased so greatly. 

In toxic cirrhosis an entirely different condition obtains. ~A strong toxin, 
such as phosphorus, for example, causes extensive necrosis of liver cells. If 
the patient survives, the necrotic cells are dissolved and removed, resulting 
in the condition known as acute yellow atrophy. The next stage is active 
regeneration from the liver cells which have not been killed. In the lobules 
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where all the liver cells have undergone necrosis, only connective tissue stroma, 
blood sinusoids, and bile ducts remain. In time these areas contract and form 
foci of sclerosis. The final result is the coarsely nodular type of cirrhosis which 
follows recovery from acute yellow atrophy. It is commonly called, for the 
sake of brevity, toxic cirrhosis. 

Material from 15 cases of cirrhosis has been received from the United Fruit 
Company hospitals during the past 3 years. A histological study of them shows 
that they can be grouped into the following types; toxic cirrhosis, 10 cases; 
infectious cirrhosis, 3 cases; syphilitic cirrhosis, 2 cases. Not a single example 
of pigment or of alcoholic cirrhosis has been seen. 

Of the 5 cases of liver-cell carcinoma received from these same hospitals, 3 
came from the Truxillo Railroad Hospital, one from the Panama _ Division, 
and one from the Banes Division. The patients were all males, and varied in 
age from 24 to 52 years. Three of the cases of cancer complicated toxic cirr- 
hosis; in the 4th, well marked sclerosis of the liver was present in some of the 
sections, but the exact type of cirrhosis could not be determined. In the 5th 
case, practically only tumor tissue was received so that it was impossible to 
state definitely whether cirrhosis was present or not. While only 3 of the 5 
cases can be claimed positively to have followed toxic cirrhosis, it seems probable 
that all 5 were due to proliferative activity as a result of injury due to toxic 
lesions. Sometimes regeneration is so complete that no sclerosis results or the 
few patches of it present may be readily overlooked. 

Liver-cell cancer usually forms a more or less spherical mass, which at the 
periphery tends to invade the surrounding liver tissue. However, it frequently 
grows into the hepatic and portal veins and spreads through them, giving rise 
to multiple nodules throughout the organ. 

Histologically the liver-cell cancer is fairly characteristic. The cells often 
grow in columns separated by thin-walled blood-vessels, but sometimes large 
alveolar masses are formed. The connective tissue stroma is usually slight in 
amount. If the tumor is growing rapidly, its cells may show little differentia- 
tion. As a rule, however, they tend to differentiate, at least in places like liver 
cells. Sometimes it is difficult to tell columns of tumor cells from the normal 
ones, except by the fact that the tumor cells are almost invariably larger. Mi- 
totic figures are often numerous and occasionally multiple, giving rise to tumor 
giant cells which may contain dozens to hundreds of nuclei. 

The most characteristic feature of the liver-cell cancer is, of course, the pro- 
duction of bile. This may occur in irregular branching inspissated masses in 
dilated bile capillaries, or as brownish droplets within the liver cells. 

Metastases from liver cell cancers are not very common. In the United 
Fruit Company series of five they occurred but once and those were situated 
in the lungs. Metastases to the regional lymph nodes occur most frequently; 
the lungs come next, and the tumor may extend from them into the pleural 
cavities. In one case whose organs were brought to the laboratory, the cancer 
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grew into the hepatic vein and extended through it and the inferior vena cava 
into the heart. Some of the tumor cells became attached to the tricuspid valve 
and developed into a mass several centimeters in extent, which was mistaken 
at first for a vegetation of infectious origin. Metastases to the bone marrow 
are on record. 

The unusual feature of these liver-cell cancer statistics from the United 
Fruit Company hospitals is the high percentage of malignant new growths 
(5) as compared with the number of cases of cirrhosis, 15 or at the most 17, 
namely 29 to 33.3 per cent. The percentage in the Boston City Hospital series 
is very much lower, only 2.3. 

De Vogel has recently called attention to the high frequency of primary 
carcinoma of the liver in the Javanese and the Chinese. Ninety per cent of 
such carcinomas were found in cirrhotic livers. In the Boston City Hospital 
statistics given above, 2 of the 3 cases of toxic cirrhosis complicated with liver- 
cell carcinoma were in Chinese. On the other hand, in 13 cases of cirrhosis of 
toxic and schistosomal origin received from Peking, none was complicated by 
carcinoma of the liver. 

Various injurious agents can cause toxic cirrhosis,—for example, phosphorus, 
arsenic, antimony, carbon tetrachloride, and toxins derived from bacteria, 
especially from some of the streptococci. What the causes were in the cases 
included in these statistics, it is impossible to say. Possibly the clinicians in 
the hospitals, by studying cases which come under their care in the future, may 
occasionally be able to obtain some definite information which would be of value. 


BANES LABORATORY REPORT—1927 


ADDITIONAL AND EXPLANATORY NOTES TO THE 
CONSOLIDATED LABORATORY REPORT 
Water Menx, M.D. 
United Fruit Company Hospital 
Banes, Cuba 


Bacteriological, serological, and parasitological work has been increased con- 
siderably during the year. It is now possible, with the amount of material at 
hand, to give a short report concerning the more interesting infectious diseases 
observed in the Banes Division. 


DisEASES CAUSED BY PROTOZOA 


Malaria. — The parasite rate has been determined by 2 field surveys; the 
first one was done in April and May 1927, at the close of the harvest season; 
and the second in September and October, 1927. This latter survey ended just 
as the rainy season started. The following condensed records of both of these 
can now be given in a brief tabular manner:— 
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FIELD SURVEY IN Aprit-May, 1927 


Number Number Positive Per Cent Positive 
Races Examined Examined for Malaria for Malaria 
Negroes, chiefly Haitians . . 628 289 46 
Cubans, Spaniards, ete. . . . 50 8 16 
678 297 43.8 
Species of Parasites Negro Cases Cuban, Spaniard Cases 
Aestivo-autumnal ...°. . i). i'. 237 (82.0%) 3 (37.5%) 
Tertian and quartan . . . 52 (17.9%) 5 (62.5%) 


Crescent-carriers found in the negroes were 118 (49. 8%) in 237 aestivo-autumnal cases. 
Crescent-carriers found in Cubans, etc., 1 (33.3%) in 3 aestivo-autumnal cases. Heavy 
infections among the Haitians were 59 (20.4%) in 289 positives. Heavy infections among 
the Cubans were 3 cases (37.5%) in 8 positives. 


FiIrLtp SURVEY IN SEPTEMBER-OCTOBER, 1927 


Number Number Positive Per Cent Positive 
Races Examined Examined for Malaria for Malaria 
Negroes, chiefly Haitians . . . 139 31 2225 
Cubans, Spaniards, etc. .. : 208 20 9.6 
347 51 14.7 
Species of Parasites Negro Cases Cuban, Spaniard Cases 
Aestivo-autummal @))) 0 y oh se i (80.6%) 12 (60.0%) 
Tertian and quartan .. . 6 (19.3%) 8 (40.0%) 


Crescent-carriers found in the negroes were 11 (44%) in 25 aestivo-autumnal cases. 
Crescent-carriers found in the Cubans, etc., were 3 (25%) 1 in 12 aestivo-autumnal cases. 
Heavy infections found in the negroes were 3 (9.7%) in 31 cases. Heavy infections found 
in the Cubans were 2 (10.0%) in 20 cases. 


Deleite (Tacajo) is the center of one of our agricultural districts. In former 
years it was a hot-bed of malaria and blackwater fever. The conditions in this 
region have been very greatly improved during the year 1927. The second 
field-survey, September-October, shows a decided drop in the blood-parasite 
index. This drop corresponds to a still more pronounced decline in the number 
of malaria cases admitted to the hospital during the different months of the 
year. The reduction of malaria toward October is due to the long dry-season, 
quinine treatment, anti-mosquito measures, and changes in the general living 
conditions. During the harvest season, the negro laborers form a dense camp 
population, performing arduous work. During the dead season following the 
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harvest very few negroes remain in the farm camps, and their work is not of 
an arduous nature. During 1927 we reported 38 cases of blackwater fever. 
(See our special report on this subject, p. 113.) 

Intestinal protozoa. — The results of the stool-examinations, as shown in the 
Consolidated Laboratory Report (p. 354), do not afford a correct idea of the 
incidence of intestinal protozoa. No stool is examined for protozoa until a 
special request is made for such an examination. The result is that such re- 
quests are made only regarding stools of a dysenteric character. During the 
months of November and December, I examined stools from 139 unselected 
hospital and dispensary cases. Fresh unstained films and iodine-stained films 
were controlled by the wet-fixation iron-haematoxylin method. I found pro- 
tozoa in 41 per cent and the ova of worms in 41 per cent of the cases. The 
details are given in the following table :— 


INTESTINAL Protozoa IN Hospital AND DISPENSARY CASES 


a 


Total Number of Cases Examined, 139 
Number of Cases Showing Protozoa in Stools, 57—or 41 Per Cent 


Cases of Intestinal Amoebae, 51 (37%) Cases of Flagellates, 15 (11%) 

E. histolytica E. coli E. nana | I. biitschlii Chilo- Tricho- Giardia Not 
mastix monas lamblia Identified 
mesnili 

24 cases 18 20 8 3 3 6 3 


With vegetative 
forms in 7 Gases 
With cysts, alone, 
in 17 cases 


The vegetative forms of the amoebae (LE. histolytica) can be further divided 
into 4 cases showing the large vegetative forms, and 3 cases with minuta-forms. 
Some cysts of E. histolytica were also present. In the group of 17 cases showing 
cysts, there were 4 cases with cysts of the small strain of E. histolytica (E. 
tenuis). Blastocysts were very common, and sometimes were abundant in the 
stools. Infections with more than one kind of intestinal protozoa were noted. 
Less than one-third of the patients with E. histolytica showed characteristic 
vegetative forms. All of these cases had stools with macroscopic or microscopic 
evidence of dysentery, and all presented a history of dysentery or colitis. We had 
comparatively more cases of amoebic and bacillary dysentery in November and 
December than during the rest of the year, and the cases were in our permanent 
inhabitants. The results of the series check closely with those of my former 
surveys in which the iron-haematoxylin method was not used. The percentage 
of flagellates was low this time, as compared with the rate of 22 per cent in a 
former series. 
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It is true that classical amoebic dysentery is not frequently observed in our 
hospital. In many of the obscure cases of colitis, a close examination of the stools 
often discloses amoebae. The iron-haematoxylin method is of value in these 
cases. Heavy flagellate infections may cause intestinal trouble, especially in 
children. Our series of cases——hospital and dispensary patients—can not be 
considered a true reflection of the rate of these parasites in the general popula- 
tion. It does emphasize the importance of exact stool-examinations. An 
examination of the stool for worms is not sufficient in many cases. 


SYPHILIS AND YAWS 


Some conclusions regarding the incidence of Treponema infections in our 
hospital and dispensary cases can be drawn from the tests made in our labora- 
tory on the various classes of our inhabitants. The test employed was Meinicke’s 
Turbidity Reaction (M.T.R.). No routine test is applied to either our hospital 
or our dispensary service, and yet a fair number of people have been tested. 
We obtained the following results in a series of 568 hospital and dispensary 
cases examined in 1927, in which sufficient exact details are available. The 
race indices follow: 


Per Cent Per Cent Per Cent of 

Number with Positive with Ill-defined 

Class of People Examined Examined Result Normal Sera Reactions 
Cubans and Spaniards . 194 6 88 6 
Haitian negroes ... . 258 50 39 11 
Other negroes... . . 116 oo 70 fi 


A classification according to age shows the following results in the group of 
Cuban and Spaniard race, and the group of Haitian negroes. C will indicate 
the first group and H will indicate the Haitian negroes. 


i Age of Patients Examined 
Result of the M.T.R. Tests 


10-20 Years 20-30 Years 30-40 Years Above 40 Years 

Cea? Cu dard, Ci Eis Cae ead ae 
M.T.R. % strongly positive 0 43 5 54 12 48 u 62.5 
M.T.R. % negative . . . 89 48 90 38 82 34 90 31 


This table does not record the doubtful reactions. Only those are recorded 
that were definitely positive or negative. 

In the group of Cubans and Spaniards there. were no cases of clinical yaws, 
and the incidence of positive reactions for this group has no doubt been lowered 
by syphilitic treatment. The Haitian group shows the serological picture of a 
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population highly infected with yaws as well as syphilis. It must be emphasized 
that cases of classical primary and secondary yaws are very rare in the Haitian 
negroes used as laborers in our division. Clinical evidence of an old yaws in- 
fection in most of the cases is shown by polyscleradenitis, scars of the shin, 
bone affections (especially periostitis of the tibiae), keratoma plantare et pal 
mare, and less frequently, gummatous lesions and specific arthritis. Juxta- 
articular nodosities and vitiligo or caraate-like depigmentations (especially on 
the hands) are occasionally seen. 


Parasitic Worms 


Intestinal Helminths. —'The results of our routine laboratory examinations 
on a total of 2,330 stools (employing the simple slide-emulsion technique) are 
as follows: Of the specimens examined, wncinaria was found in 12.7 per cent; 
trichocephalus in 22.2 per cent; ascaris in 18.6 per cent. The percentage found 
is too low, especially for uncinaria, as I have convinced myself by parallel 
examinations. Slight infections are not found by the simple slide-emulsion 
method, while they are easily detected by the concentrated salt-solution flota- 
tion method which, in my experience, is the most efficient and practical con- 
centration method for the diagnosis of uncinariasis. In the series of 139 cases 
already analyzed for intestinal protozoa, I found our permanent inhabitants 
showed uncinaria in 22 per cent, trichocephalus 23 per cent, and ascaris in 7.2 
per cent. We found in Haitian laborers the incidence of uncinariasis and ascari- 
asis to be far more frequent than in Cubans. 


DisEAses CAUSED BY BACTERIA 


Cocci. — In 2 cases Staphylococcus aureus was isolated by blood culture. A 
Streptococcus was isolated in a case of puerperal septicaemia. 

Pneumococcus. — The results of blood-cultures and sputum-examinations 
show, in our acute respiratory diseases, that the pneumococcus is usually the 
exciting organism. No typing has been done. ‘This organism has also been 
recovered from spinal-fluid specimens. 

Diplococcus Intracellulartis Meningitidis. — Cases of acute cerebrospinal menin- 
gitis are not very frequent. Besides meningitis caused by the pneumococcus, 
there occasionally occurs a case of the epidemic form of meningitis. During 
the present year we have had 5 cases of acute purulent meningitis, from which 
we isolated Diplococcus intracellulartis meningitidis; 3 of the cases died. In 3 
additional cases of purulent meningitis we were unable to find any organism. 
Of the 10 cases of purulent meningitis, 9 occurred in Haitian negroes and one 
in a Cuban boy 13 years of age. As the occurrence of epidemic meningitis is 
unusual in this country, I should like to give some details. 
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Dr. Cordes, while in Banes a few years ago, observed that in Haitian laborers, 
occasionally, meningitis cases were seen which were caused by intracellular, 
Gram-negative’ diplococci of the general morphology and cultural features. of 
the meningococci. His findings have been confirmed by me. Lately, I had 
the opportunity to do work in detail on one of these cases. In a typical case 
of meningitis (a young Haitian laborer admitted in an unconscious state) I 
obtained a Gram-negative, coffee-bean-shaped diplococcus from a blood-culture 
and a culture from the purulent spinal fluid. The first culture medium used in 
both specimens was dextrose broth; 10 cc. of blood and 8 cc. of spinal fluid 
were planted. It grew characteristically in the subcultures on blood-streaked 
agar and ascitic agar, but no visible growth occurred on common agar. The 
primary and subcultures were controlled by Gram’s stained preparations. 
Polyvalent agglutinating meningococcic serum (horse) agglutinated a suspension 
of the diplococci recovered from the blood culture up to the titer limit, while 
physiological serum and 1:50 normal horse-serum did not agglutinate them. 
The blood serum of the patient (specimen taken after death) agglutinated a 
suspension of Meningococcus, Type I, after 14 hours in 1:40 dilution, and 
after 24 hours in 1 : 320 dilution. The controls with physiological serum and the 
corresponding dilutions with Meningococcus II suspension did not show changes. 

Films prepared at the autopsy of this case confirmed the ante-mortem findings. 
In contrast to the usual fulminating course of pneumococcic meningitis, a con- 
siderable percentage of these cases showed a more protracted course. The 
fever was often comparatively low and irregular. The prognosis is not as 
grave as in pneumococcic meningitis. Epidemics of this form of meningitis 
have not been observed. This small series of cases came from scattered regions 
in the division. Direct connection is not probable. 

Bacilt of the Typhoid, Paratyphoid, and Dysentery Groups. — Typhoid 
fever is rarely observed in the Haitian negroes, yet it is not uncommon in the 
native population. It is much more frequent than the paratyphoid fevers. I 
have recovered Bacillus typhosus Eberth from 26 blood cultures, while Bacillus 
paratyphosus A. and B. were each isolated in one instance. The season in which 
most of these cultures were made was from June to December. Eleven of them 
were from cases under treatment in the months of October and November. 
Typhoid fever was observed almost exclusively in the two districts of Banes 
and Los Angeles. It seems chiefly to have occurred as a house or family epi- 
demic in rural regions where the water supply, unhygienic disposal of stools 
and urine, general filthiness, and abundant fly-breeding explain its presence. 
Typhoid fever occasionally showed a tendency to run a very chronic course with 
relapses. Perforation and intestinal haemorrhage were not very frequent. The 
case (a Cuban) in which B. paratyphosus A. was recovered showed the clinical ° 
picture of a slight attack of typhoid fever. The paratyphoid B. case was rather 
an unusual one. The patient was a Haitian laborer 19 years of age. He had 
very high fever and symptoms of a lesion in the lower lobe of the left lung, 
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as well as symptoms of peritonitis in the left, upper quadrant. The blood 
culture and the culture from a little sanguinolent fluid aspirated from the left 
pleural cavity were both positive for Bacillus paratyphosus Bs The patient 
died after one day’s stay in the hospital. The autopsy, performed by Dr. Cordes, 
revealed an atelectasis of the lower lobe of the left lung and a slight pleuritis. 
The main lesion disclosed by the autopsy was an abscess of the slightly enlarged 
spleen with local adhesions and an early stage of general peritonitis. This case 
is interesting as splenic abscesses are comparatively rare. Dr. Cordes informs 
me that he has seen, in Hamburg, a similar case of abscess of the spleen as- 
sociated with B. paratyphosus B. 
The importance of taking blood cultures in every uncertain case of fever is 
emphasized by the following case: 
A Jamaican negro, aged 35 years, was admitted to the hospital in an un- 
conscious state. His condition resembled uraemic coma and was accompanied 
by a high fever. His wife gave us the history that the patient’s urine had been 
red since the early morning hours of the day he was admitted to our 
hospital. The dark-brown urine contained large amounts of albumin and 
haemoglobin; brownish, dust-like sediment; no casts; no red-blood cells. The 
blood serum showed a dark brown-red color. <A preliminary diagnosis of 
uraemia during haemoglobinuric fever was made. The patient died after a few 


hours and an autopsy was refused by the relatives. We were surprised to find 
that the blood culture taken before death became positive for B. typhosus. 


Note Concerning Blood Culture Technique.—I have used exclusively the 
vacuum ampoules, containing sterile bile and sterile dextrose-broth, manu- 
factured by the Behring Werke, Marburg Lahn, Germany, for the taking of blood 
cultures outside the hospital. The trade name for these ampoules is Venuelen. 
The ampoules combine an aspirating syringe and a culture medium in an easily 
handled, simple piece of apparatus. They will keep for years, even in a tropical 
climate. I would recommend that every laboratory which is in a position to 
do bacteriological work obtain a stock of the Venuelen apparatus for outside 
cases and for cases in the hospital during rush times. 

Dysentery Bacillt. — Sporadic cases of bacillary dysentery have best observed 
during the last half of the year 1927. I isolated in 2 non-amoebic cases of 
dysentery B. dysenteriae Flexner, and in 2 other cases B. dysenteriae Y. The 
cases were in people who are permanent inhabitants of Cuba. B. dysenteriae 
Shiga was not found. Quite recently I recovered from the stool of a Haitian 
negro who was afflicted with a slight attack of non-amoebic dysentery, a growth 
of B. dysenteriae Y. 

Diphtheria. —1 have twice observed B. diphtheriae Klebs-Loeffler in cases 
suspected of having diphtheria. 

Skin Diseases Caused by Bacteria and Fungi. — Impetigo contagiosa has 
been observed several times, and, according to information from Dr. Ariza, it 
is frequently seen. In cultures from unbroken vesicles staphylococci and strep- 
tococct were found. The smears from one case also showed intrapolynuclear 
diplococci resembling pneumococci, but no capsules were present. 
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Skin fungi are rather common. Most of the patients examined were Cubans 
with chronic pityriasiform eruptions. Tinea flava is frequently seen, and 
occasionally we have seen Tinea alba and Tinea nigra. In most cases the fungi’ 
were easily and abundantly found in scrapings from the lesions. They were 
Malassezia- and Cladosporium-like organisms. No cultures were made. <Ac- 
cording to my experience, the most convenient method for examining fungus 
elements in pityriasiform eruptions is to stain preparations with Giemsa solu- 
tion and examine them with the oil-immersion lens. The material scraped from 
the lesion is placed between two slides which are firmly pressed together for a 
short time and then separated. Simply extract the fat with ether, and stain 
with a Giemsa solution as in thick blood-film preparations. 


Autopsy Review. — We have performed autopsies during the year only on 
eases in which the clinical diagnosis was uncertain. The following notes are 
recorded: 


Autopsy No. 1—Cardio-vascular paralysis during an operation for hernia 
Autopsy No. 2—Carcinoma of stomach, pyloric stenosis, cachexia 
Autopsy No. 3—Carcinoma of the liver with metastases to the lungs 
Autopsy No. 4—Abscesses of the liver, multiple. Pneumonia, hypostatic. 
Autopsy No. 5—Fracture of the skull 

Autopsy No. 6—Malaria, cerebral. Pneumonia. 

Autopsy No. 7—Gunshot of the elbow, haemorrhage 

Autopsy No. 8—Typhoid fever, perforation, and peritonitis 

Autopsy No. 9—Haemoglobinuric fever 

Autopsy No. 10—Paratyphoid fever, abscess of spleen, peritonitis 

Autopsy No. 11—Gastric ulcer, perforation, and peritonitis 

Autopsy No. 12—Meningitis, chronic adhesive. Cavity lower lobe, right lung. 
Autopsy No. 13—Fracture of the skull. Peri-renal haemorrhage, right. 
Autopsy No. 14—Crushing injuries of skull and jaws 


The observation of 2 cases of carcinoma in our Haitian laborers is rather in- 
teresting; the specimens from both cases were examined by Dr. F. B. Mallory. 
The case of cancer of the stomach was found in a Haitian negro, aged 47 years. 
The case of cancer of the liver occurred in a Haitian 29 years of age; this case 
had been clinically considered as syphilis. The case of liver abscesses was not 
the result of an amoebic infection. I think it was of cholangitic origin. Autopsy 
Number 12 was an old Haitian negro who had been frequently treated for syphilis 
and epilepsy. He died in a status epilepticus. The Meinicke test was strongly 
positive for syphilis. Flat, thick, hard fibrous adhesions involving the meninges 
and superficial cortical layers of the frontal lobe (left) were found. This mass 
formed a lesion about the size of one’s palm. There were many old scars in 
the lungs, pleurae, and liver. A small cavity was found in the lower lobe of the 
right lung. 


262 UNITED FrRuIT COMPANY 


WASSERMANN, KAHN, AND MEINICKE (M.T.R.) REACTIONS IN 
CARAATE 
J. C. Reaister, Technician 


From the Laboratory Service of Santa Marta Hospital, Santa Marta, Colombia 


A report was published in the year 1926 by Dr. Walter Menk* on the positive 
reactions of the Wassermann test found associated with the various diseases in 
his hospital and dispensary service at Santa Marta. The high rate of positive 
reactions found associated with the skin disease popularly known as caraate 
(pinta) was most astonishing. He tested 67 cases and found 69.5 per cent strongly 
positive. In view of the fact that the patients tested were undergoing treat- 
ment in the hospital and dispensary services for diseases other than caraate, it was 
desired by Dr. H. C. Clark that we test a series of cases of caraate that were 
otherwise apparently healthy and that were not under treatment for any cause 
(though some of them probably had latent malaria and intestinal parasites). 
None of them complained of any illness and all were engaged in their normal 
daily duties. 

I visited the homes of these people to collect the sera for the tests. The 207 
individuals who compose this series were people who had caraate in its various 
stages, with the blue, black, red, and white lesions, occurring either alone or 
in some combination. ‘The Wassermann test was applied to all of the 207 cases, 
the Kahn test to 117, and the Meinicke test (M.T.R.) to 148 of them. 


TABLE I 


COMPARATIVE REACTIONS OF THE THREE TESTS IN CARAATE 


: Per Cent Per Cent of 
Number Per Cent Per Cent Very Per Cent Tests That 
Cases Strongly Weakly Slightly Cases Could Not 
Tests Applied Tested Positive Positive Positive Negative Be Read 
Wassermann .. . 207 80.6 4.8 2.8 6.7 3.3 
Kahn jean, 117 81.1 5.9 5.1 7.6 0.0 
Meinicke (M.T.R.) 148 74.4 5.4 5.4 11.4 3.3 


Ten children ranging from 6 to 11 years of age were included in this series. 
All of them revealed strongly positive reactions to the three tests. It can be 
seen from the table that all of these tests yielded an extremely high rate of 
strongly positive reactions. They show arate higher than in the series of hospital 
and dispensary cases reported by Dr. Menk. 


“Walter Menk, M.D., ‘The Percentages of Positive Wassermann Reactions Found Associated with 
Various Diseases,” Fifteenth An. Rept., Med. Dept., United Fruit Co., 1926, pp. 168-170 
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Epitor’s Notr 


The state of our knowledge concerning the etiology of caraate is not entirely 
satisfactory; yet we are not convinced by these high rates of strongly positive 
reactions that the disease is a peculiar manifestation of syphilis. It is known 
that caraate, or pinta, is practically limited to tropical America, and that it is 
extremely common in Colombia. Syphilis, as well as the same races of people, 
is found in other Caribbean areas, yet the incidence of caraate is low. The fact 
that mercury and potassium iodide are to some extent effective in the treat- 
ment of caraate is by no means conclusive evidence of its relationship to syphilis, 
because these drugs are curative in mycotic diseases of the skin, and also in a 
number of diseases caused by various kinds of spirochaetes. None of these 
serologic tests can be considered as biologically specific. Many report what 
they believe to be false positives in framboesia, leprosy, malaria, relapsing fever, 
trypanosomiasis, etc., and it is within therealm of possibility that caraate belongs 
in this class. It is extremely interesting to learn and record the contents of this 
report, and to add this information to that reported by Dr. Menk in 1926. 


CONDENSED SUMMARY OF THE LABORATORY WORK DONE IN 
TELA RAILROAD COMPANY HOSPITAL DURING 1927 


JAMES C. McDanien, Technician 


The volume of work conducted in this laboratory during the year shows a 
considerable increase over that of the previous year. We find an increase of 40 
per cent in the number of examinations for syphilis. We have done respectively 
32 per cent more blood-film examinations and 20 per cent more stool-examina- 
tions. Other work has increased in proportion. It is also worthy of note that the 
percentage of positive findings for syphilis with the Kahn precipitin test, in 
comparison with that of the previous year, has been the same. During the 
year 1926 we conducted 1,971 Kahn tests on blood specimens, with 22 per cent 
of positive findings, while for this year (1927) we did 3,257 such tests with again 
22 per cent of positive findings. 

As a result of a case of diphtheria admitted to this hospital in the early part 
of the year, an investigation of throat lesions has been carried out. Cultures 
on 145 people revealed 10 positive for B. diphtheriae. Diphtheria had been 
almost non-existent in this area. Very few calls had ever. been made on the 
laboratory to take throat cultures. An interesting article on the Schick Test 
was forwarded from this division in 1926 by Dr. Taliaferro.* 


*See Fifteenth An. Med. Rept., United Fruit Co., 1926, p. 183 
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POST-MORTEM SUMMARY, WITH COMMENTS ON SOME OF THE 
MOST INTERESTING FEATURES 
WALTER JANTZEN, M.D. 


Truxillo Railroad Company Hospital, Puerto Castilla, Honduras 


During the year 1927, 97 deaths occurred in this hospital and 45 autopsies 
were performed. Of the 21 deaths occurring from lobar pneumonia 11 came 
to autopsy; 3 or more lobes of the lung were involved in 6 of them. With the 
exception of one case, all were pneumococcus infections. The exception showed 
a bacillus, which morphologically resembled Bacillus influenza. Purulent 
pericarditis or pleuritis, or both processes, were present in 8 cases, and pul- 
monary abscess in 2 cases. In 2 cases the descending colon and rectum were 
covered with a greenish-gray membrane. All pneumonia deaths, with the 
exception of two, who were of* mixed negroid races, were Latin-Americans. 
Pneumoccoccus meningitis was recorded as the cause of death twice, in one 
instance associated with extensive tubercular involvement of the mediastinal 
and mesenteric glands. 

Five autopsies revealed pulmonary tuberculosis as the cause of death. In 
2 of them, there was also extensive “cheesy” degeneration of the mediastinal 
and mesenteric glands. Two were of the miliary type. One of these was 
admitted to the hospital on May 8, 1927, with a temperature of 102° F., pulse 
100, and respiration 24. A thick-blood film examination revealed E. A. malaria. 
Physical examination showed an enlarged, palpable, tender spleen, and ten- 
derness over the gall-bladder region of the liver. The heart was normal; the 
lungs were normal except for harsh breath sounds over the left axilla. The 
temperature had subsided to 99.5° F. on the morning of the 9th, but it rose 
again to 104° F. at midday, accompanied by vomiting. Following an intra- 
muscular injection of quinine, grs. xv, the temperature dropped to normal and 
fluctuated between normal and 99.5° F. for a period of 9 days, during which 
time the patient was feeling well and walking about in the ward. On May 18, he 
suddenly developed severe chills, followed by a temperature of 107° F., con- 
vulsions, and delirium, death occurring two hours later. 

The autopsy revealed general miliary tuberculosis of all organs as the cause 
of death. The probable primary focal lesions were large caseous masses in some 
of the mediastinal and mesenteric glands; phere was also a tuberculous ulcera- 
tion in the caecum. 

Acute toxic nephritis (cloudy swelling) is often an accessory finding at post- 
mortem, while acute or chronic nephritis as a cause of death was rather rare. 
One autopsy revealed chronic nephritis, with dilation of the heart and hypo- 
static pneumonia as the cause of death. This was a male Honduran, aged 65 
years, who died of uremia. 
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An advanced case of cystic degeneration of both kidneys with pyonephrosis 
(ascending infection) in a negro man, aged 87 years, came to autopsy. Clinically 
this case was seen as a remarkably severe attack of haematuria. 

Two babies came to autopsy—one dying with enteritis, and one with septi- 
caemia. | 

There was also 1 case of septicaemia following a miscarriage, which revealed 
perimetritis, salpingitis, verrucous endocarditis, nephritis, broncho-pneumonia 
and liver cirrhosis (Laénnec type). 

Malaria was 4 times recorded at autopsy as the cause of death, though spleens 
of various degrees of enlargement were present and malaria pigment was found 
in the smears from the spleen and bone marrow in a large percentage of the 
autopsy cases. 

Cerebral malaria was the cause of death in 1 case, and blackwater fever (post 
haemoglobinuric) in 3 cases. The hearts of the latter were flabby and the 
muscle pale and soft. The urine in all 3 cases was clear; in one only was it positive 
for haemoglobin. 

Cardio-vascular syphilis was the apparent cause of two deaths in patients 
about 60 years old. Syphilitic aortitis was an accessory finding in 3 cases. 

Amoebic dysentery was found twice; in one case it was complicated by an 
amoebic abscess of the liver. 

Lymphoblastoma of the superior maxilla, with metastases in the pancreas and 
kidney, was responsible for the death of a negro, 30 years of age. (See report by 
Hutchinson page 149). 

Primary liver-cell carcinoma with cirrhosis caused the death of a negro, 37 
years of age.. He was admitted to the hospital with a history of having vomited 
blood for several days. Physical examination revealed a very well-developed 
and well-nourished individual: No abnormal conditions could be found to 
explain his symptoms. The haemoglobin was 80%; the blood tests were negative 
for malaria and syphilis; the urine was negative; there was no pain or fever. 
He vomited small amounts of coagulated blood at intervals, and lapsed into a 
state of unconsciousness 36 hours after admission to the hospital, dying shortly 
thereafter. 

The autopsy revealed a liver weighing 1,600 grams, the surface of which was 
uneven and nodular and on section showed a few walnut-sized cavities filled 
with reddish-grey material. The tissues in the region of the gall-bladder were 
matted together and on section disclosed 2 cavities—one probably the gall- 
bladder—filled with similar material. The hepatic duct was dilated. The 
cystic duct could not be found. The pancreas appeared normal. There were 
haemorrhages into the mucous membrane of the stomach. The veins in the 
oesophageal and stomach walls were dilated. Both the stomach and the duode- 
num were partly filled with blood. 

The microscopic diagnosis in this case was (a) old cirrhosis of acute toxic 
origin; and (b) primary liver-cell carcinoma. 
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Four deaths from gunshot wounds were autopsied. In 2 there were extensive 
lesions in the abdominal viscera; the other 2 had lesions of the head with exten- 
sive destruction of brain tissue, one complicated with brain abscess. 


In 3 instances no definite cause of death could be found at autopsy,—the first 
with an extensive ascites and splenomegaly, which was clinically diagnosed as 
cirrhosis of the liver (Laénnec Type). The autopsy did not confirm the diag- 
nosis, nor were any other pathological changes found to explain the ascites 
and enlarged spleen. The 2d was a male Honduranean, 20 years of age, who had 
been under treatment for 10 days in the hospital, with no other symptoms than 
weakness and anaemia; ankylostoma were also present in the stool. The autopsy — 
revealed a large duodenal ulcer, chronic splenitis, and hyperplasia of the thyroid. 
The 3d died 6 days after admission to the hospital, having given a history of 
3 weeks’ previous illness. While in the hospital he ran a continuous fever of 103° 
F.; haemoglobin, 50%; red-blood count, 1,800,000; W.B.C., 1,800; lymphocytes, 
70%; and polyneutrophiles 30%. The blood culture was negative, as were also 
cultures taken from the spleen and liver at autopsy. Autopsy revealed broncho- 
pneumonia, a rather large spleen, petechial haemorrhages in the pericardium 
and small intestine, and a marked enlargement of the lymphatic glands near 
the porta hepatis. Sections of the liver, spleen, and lymph nodes showed cloudy 
swelling; the liver also showed early central necrosis in several lobules. These 
findings suggested an infection with some specific organism. 


COMMENTS 


Confirmatory evidence of syphilis was frequently seen at autopsy, and the 
Wassermann test reveals that a high percentage of syphilitic infection exists 
among the native laborers. Syphilis of the nervous system, however, must be 
extremely rare among them, as it is practically never encountered in this hospital. 
Although malaria and uncinariasis are very common diseases, they are rarely 
found as the primary cause of death. They are, however, important and com- 
mon contributory factors and undoubtedly lower the resistance of the native 
population to other infections. 

The large area of lung tissue involved in the lobar pneumonias coming to 
autopsy was striking, but primary heart failure is rarely responsible for death 
in these cases. In contrast to this, we find remarkably low resistance in the 
muscles of the heart of blackwater fever cases, no doubt owing to the profound 
anaemia caused by hemolysis. JI found at autopsy that a large percentage of 
the deaths in blackwater fever was due to primary heart failure,—acute dila- 
tation of a pale and flabby heart. 
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NOTES ON A MICROSCOPICAL EQUIPMENT FOR USE IN THE 
TROPICS 
W. M. James, M.D., F.A.C.P. 
Chief of Medicine 


Herrick Clinic, Panama 


The microscope of today, with its accessories, when produced by a reputable 
maker, is an instrument of precision and perfect in its parts. The testing of 
lenses, fascinating and useful as this is, no longer need be a necessity for the 
purchaser. The stands and movements are durable and exact in workmanship. 
Indeed, about the only factor which causes trouble is lack of knowledge how to 
use the instrument, and a comprehension of what it can and can not do. 

More and more today there is a tendency on the part of physicians to leave 
the work of the microscope to their technicians and other laboratory assistants. 
Most of these, and indeed many physicians themselves, have learned the use 
of the microscope by rule-of-thumb. It is true that stained histological and 
pathological sections do not require any special microscopic skill in their study, 
but when working with fresh and unstained material and with the dark field, 
some elementary knowledge of the art of microscopy is essential if good results 
are to be obtained, especially with reference to illumination. Most amateurs 
work with magnifications which are entirely too high, and illumination which 
is not sufficiently strong. 


STAND 


The selection of a stand depends entirely on the use to which it will be put. 
If the instrument is to serve both laboratory and field work, one of the modern 
portable stands should be chosen. This may be equipped with a mechanical 
stage, triple nose-piece, and a good condenser, and, so equipped, will handle 
any but the most critical work, while its portability has an advantage appre- 
ciated only by those who have tried to transport the usual type of stand through 
difficult places. The substage can be fitted also with a dark-field illuminator, 
and a binocular attachment can be provided for base-laboratory use. If I 
could have only one microscope, I should certainly select a stand of this type, 
whether for use in the laboratory or in the field. | 

If the stand is for use in a base laboratory, it is always wise to select one of 
the better models. This should be equipped with interchangeable monocular 
and binocular tubes. For use in the Tropics, the undetachable binocular should 
not be considered. While the binocular is coming more and more into favor, 
and justly so in damp climates a certain amount of mould accumulates on the 
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prisms, and some types of binocular tube must be returned to the makers for 
cleaning, during which time, or in case of accident to the binocular arrange- 
ment, the monocular tube may be substituted. In Panama, I find it necessary 
to return one of my binocular tubes about every six months, and so I keep an 
extra one at the Agent’s and notify him when to forward it to me. ‘There is, 
however, no reason why these tubes should not be made so the prisms may 
be cleaned as readily as eye-pieces, and I believe one of the British manufactur- 
ers does make such a tube. 

Where protracted work must be accomplished, such, for instance, as looking 
through a large number of stools or thick films in surveys, the saving of eye-strain 
by the binocular is worth all of its extra cost. Nor is there any loss in definition, 
as some urge. For some years, I have made careful comparisons between the 
binocular and monocular tubes on the most difficult test objects, and the reso- 
lution and definition with the former are in every way equal to those of the latter, 
and in some respects they are better, particularly in low-power work. There 
is a perceptible loss of light with the binocular, especially with higher powers, 
but this is readily compensated by increasing the intensity of the illumination, 
and seldom is noticed except in working with immersion lenses and high-power 
eye-pieces. 

One great fault in the leading makes of American and Continental stands 
is the lack of a centering apparatus for the substage, except in expensive research 
models or when especially ordered. This should not be. In the lower-priced 
British models, there are adequate facilities for centering the condenser and 
other substage accessories, and such facilities should be insisted upon by pur- 
chasers of even the simpler types of stand. More than one poor performance 
is due simply to dark or light field condensers being off center. 

The dark field is coming more and more into daily use for practical purposes. 
The dark-field condenser should be easily attached, centered and removed, and 
there is no excuse today for the elaborate and clumsy models supplied by some 
makers. Nor is there any néed for a special stand and illuminator devoted solely 
to dark-field work. On three of my stands, the condensers can be readily changed 
in afew minutes. Two of these stands are expensive research models, but the 
third is a moderately-priced Continental stand, and serves equally as well for 
this purpose as do those higher priced. If research work is to be considered, the 
substage should be arranged for oblique illumination, and in any case it should 
be provided with a rack and pinion, an iris diaphragm, and a stop carrier. If 
insisted upon, all of these can be provided for in the larger portable models. 


OBJECTIVES AND EYE-PIECES 


It is a prevalent, but much mistaken, conception among many users of the 
microscope, that the higher the magnification, the easier it is to see fine detail. 
As a rule, total magnification is obtained by multiplying the initial magnifica- 
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tion of the objective by that of the eye-piece at a given tube length. Magni- 
fication is often confused with resolution, which is that quality of the objective 
by which detail is defined. In a limited contribution such as this, I cannot 
discuss the subject, but it is generally explained in the makers’ catalogues or 
in the instruction books which should accompany each microscope when sold. 
The difference between magnification and resolution must be thoroughly under- 
stood if one is to have the barest grasp of the essentials of microscopy. Suffice 
it to say that no amount of magnification will show detail that has not first 
been resolved, although it may show it more clearly, and frequently does so, 
when resolution has been effected. Resolution depends upon the numerical 
aperture (N.A.) of the objective, and is in direct proportion to it, so that, other 
conditions being equal, an objective of 0.60 N.A. will resolve twice as many 
lines to the inch as will one of 0.30 N.A. Roughly speaking, with proper illumi- 
nation by direct white light and the iris diaphragm contracted to the margin 
of the field of the back lens, a good objective will resolve about its N.A. x 70,000 
lines to the inch, and with oblique white light, about its N.A. x 95,000. This 
latter is rarely used in medical and biological work, and for most purposes it 
will serve to calculate in values of N.A.°x 70,000 in determining the resolution 
desired. Total magnification should not be carried further than the N.A. x 
1,000 and for routine work, the N.A. x 500 is amply sufficient. 

The standard set of objectives is generally composed of what are called the 
low dry power, two-thirds, or 16 mm.; the high dry, one-sixth, or 4 mm.; and 
the one-twelfth, oil immersion, or 1.9-2 mm. With these are furnished two 
eye-pieces, with magnifications of 5x and 10x respectively. These give total 
magnifications of from 50 to 900, and resolution of from 18,000 to between 
87,500 and 93,000 lines per inch, amply sufficient for all practical needs. 

For use in tropical work, however, I should like to suggest some other combi- 
nations. Several writers, particularly the late Dr. Spitta, Mr. Conrad Beck and 
Dr. Coles, have also outlined similar combinations. The 16 mm., or two-thirds, 
is too high a power for survey work in looking for helminth infections. Nearly 
all, if not all, helminth eggs can be plainly seen with a 24 mm., or one-inch objec- 
tive, or even with a 32 mm., objective and a 5x eye-piece. With such combina- 
tions, the field is considerably larger, and much time is saved. With a 10x or 
15x eye-piece, detail may be clearly seen. ‘These combinations are also very 
useful in orienting tissue sections. They should be used without a substage 
condenser, and with the concave mirror. 

An extremely useful lens, and one but little appreciated except by experts, 
is the 8 mm., or one-third. This has an initial magnification of 20, and an N.A. 
of from 60 to 65. The latter should be obtained whenever possible, but has the 
disadvantage of coming mostly in the apochromatic series, and so necessitating 
the use of the more expensive compensating eye-pieces. But so used, the results 
are most satisfactory. With a low-power eye-piece, it will do the work of a 
16 mm. objective, and with eye-pieces of 10x and 15x, it will show as much 
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as will the ordinary 4 mm., or one-sixth. Its N.A. is as high as that obtained 
in practice with a4 mm. of 0.85 N.A., since this latter objective can be rarely 
used at full aperture. With a properly cut stop in the substage stop carrier 
and suitable illumination, it gives with a good condenser an excellent dark field, 
without the necessity of changing condensers. With such a combination, even 
by using a 5x eye-piece, spirochaetae can be found in fluids, and with eye-pieces 
from 10x to 5x, their detail can be made out clearly. In these days, fresh prep- 
arations are rarely used in the diagnosis of malaria, but the parasites are more 
readily found in fresh preparations by the dark field than otherwise, and an 
8 mm. objective of 0.60 N.A. or more with a 10x or 15x eye-piece picks them 
up very nicely. 

But whatever may be thought of the use of the combinations above suggested, 
I am convinced that the 3mm., or one-tenth oil-immersion objective is much 
more useful in every way than the usually supplied 1.9-2 mm., or one-twelfth. 
It has an initial magnification of about 72, and an N.A. of 1.30, which is ample 
for the most critical work in medicine or biology. The fluorite objective of this 
type costs but little more than the achromatic and will stand an eye-piece of 
20x or even 25x, and it takes.an expert working with specially selected test 
objects to distinguish its performance from that of the apochromatic, except 
in photography. And it will work through the thickest No. 2 cover glasses, a 
great advantage. With a 10x eye-piece, one can see practically all there is to be 
' seen. It should be purchased with a funnel stop, so that it can be used for high- 
power dark-field work, although this reduces the resolution, and there is a better 
combination for such work, as will be presently pointed out. In the apochro- 
matic type, with a 1.40 N.A., it is preferred by most experts to the 2 mm. of the 
same aperture, on account of its greater stability and longer working distance. 

An extremely useful, but little known objective is the one-seventh, or 3.5-4 mm. 
oil immersion. This has an initial magnifying power of about 60, and the fluor- 
ite type will stand an eye-piece of 25x. Its N.A. is 0.95, and it can be used with- 
out funnel stops in dark-field work, where its performance is decidedly superior 
to the higher-powered oil-immersion lenses whose apertures have been cut down 
by funnel stops or otherwise. With blood films and other stained smears, it will 
show practically all that is-necessary, and its relatively large field is very useful 
in searching and in survey work. It should be remembered that when the 
condenser is not joined to the slide with immersion oil, no objective, no matter 
how high its N.A., will give a working N.A. of more than 1. For several years 
I have used a lens of this type almost exclusively in my routine work on stained 
smears, reserving my higher powers for special uses. This lens is being made 
today with an iris diaphragm between its components. It has a full aperture 
of 1.01, and, with a slight turn of the diaphragm, can be used for dark-field work. 

The high dry, one-sixth or 4 mm. objective, usually supplied, has an N.A. 
of 0.85. This is too high for routine work with either fresh or stained prepara- 
tions. At full aperture, the glare obscures the object, and the iris diaphragm 
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has to be closed until the N.A. is reduced to about 0.60. Obviously there is no 
advantage in this, and today most makers supply what is called a histological 
one-sixth with 0.65 N.A., corrected especially for use with stained specimens. 
This objective has a long working distance, and considerably more of what is 
called depth of penetration than has the 0.85. Theoretically, this type of lens 
is condemned by experts and in most books on microscopy, but practically it 
is an extremely useful objective, and except for slight color fringes, works 
equally as well for fresh material. Even with diatoms, it will give excellent 
performances, while with stained material, such as tissue sections, its work 
is admirable. The 0.85 4 mm. objective is very susceptible to variations in cover-: 
glass thickness, and will not perform well unless adjusted to the thickness for 
_which it was originally corrected; and requires special illumination. This is 
seen particularly when working with fresh material. 

The cost of fluorite objectives, as noted, is but slightly more than that of 
achromatics, and the fluorite type should be selected when possible, especially 
when there is much fresh material to be examined, and where the dark field is 
used routinely. With a color screen, they do admirably in photography as well, 
and they are very durable. Apochromatic objectives are all that is claimed 
for them, but they are a luxury, and not a necessity. 


ILLUMINATION 


Few users of the microscope recognize the importance of proper illumination. 
Any source of light that will show them their material is regarded as suitable. 

The selection of a proper illuminant depends entirely upon the class of work 
to be done. My personal experience is that most trouble comes when the source 
of light is not properly managed. Light from the usual electric-light bulb, even 
when frosted, is not suitable without modification. A thin piece of Corning 
daylight glass, ground on one side, will give admirable results, especially if the 
condenser is racked down somewhat. 

The best sources of light, such as the Pointolight, and the tungsten band 
filament, require special lamps, and rheostats or transformers, and must be cen- 
tered and adjusted very accurately. They do indeed give most admirable per- 
formances, and a very bright source of light is highly desirable, but they are 
clumsy and cannot be transported easily, and for most purposes the ordinary | 
incandescent bulb must be used. This should be frosted, of course, and placed 
in a box which will exclude light from the eye of the worker. 

Oil lamps for microscopes are not produced by American makers or used 
today where electricity can be obtained, but in places where the electric supply 
is doubtful or uncertain, a well-made oil lamp will give all the light that is 
necessary, and is preferred by more than one expert for all purposes. They should 
be specially constructed, and can be obtained from the British makers. They 
should be equipped with a good bull’s-eye, and be freely adjustable in every 
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direction. The ordinary table lamp can be used in an emergency, but it does 
not give a good light for working. 

The personal equation enters largely into the problem of the intensity of 
illumination, but, as a general rule, it may be said that the untrained micro- 
scopist uses too weak a light. Most of the small substage lamps are unsuit- 
able, and the glasses, for day or artificial light, supplied with them are entirely 
too thick. The Bausch and Lomb Optical Company supply a very thin day- 
light glass, cut to fit the substage stop carrier, and I have found this the most 
all-around useful light filter. 


The condensers usually supplied with the moderately-priced stand are of the 
uncorrected Abbe type. They do very well for ordinary illuminating purposes, 
but can not be used with a substage stop to make a dark field for low powers. 
The achromatic condenser of 1.30+ N.A. costs but very little more, and should 
be substituted. As above noted, the substage should be so arranged that the 
light-field condenser can be easily removed, and a proper centering apparatus 
is highly desirable. 

At the present time, combination light and dark field condensers can be 
obtained. With a little practice, these work very well, and will be found extremely 
useful. 


SUMMARY 


1. For combination field and laboratory work, one of the larger portable 
stands is recommended. However, in purchasing such a stand, it should be 
insisted upon that the substage be made so that accessories can be readily inter- 
changed, and a swing-out stop carrier should be provided also. A binocular 
attachment will be found of great service, but it should be interchangeable, 
and not attached permanently to the stand. 


2. The standard set of objectives, viz., the two-thirds, one-sixth and one- 
twelfth, will serve all practical purposes. At the same time, it is recommended 
that the one-tenth fluorite oil immersion be substituted for the one-twelfth. 
The consideration of the other objectives above referred to is also recommended. 
Their cost is not great, and they will be found highly useful. The achromatic 
condenser should be substituted for the ordinary Abbe. 


3. The dark-field condenser should be easily and readily interchangeable. 
And the combination dark and light field condenser will be found highly useful, 
although this should not be used exclusively in place of the achromatic condenser. 

The use of a thin piece of daylight glass, ground on one side, to modify the 
source of light, is reeommended. This should not be too thick. The source of 
light should be intense rather than weak, modified suitably by proper light 
filters. 
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SECTION V 


SNAKES FROM THE SANTA MARTA REGION, COLOMBIA 


H. C. Cuarx, M.D., 
Medical Department, United Fruit Company 


The snake census instituted in the Colombia Division of the United Fruit 
Company is now drawing toward its close, and some information concerning the 
reptiles of the banana zones can be had by referring to the article above men- 
tioned which appears in the Bulletin of the Antivenin Institute of America, (Glen- 
olden, Pa.), Vol. II, No. I, page 7, April, 1928. The total number examined 
to date from the division is 710 specimens, and the following poisonous species 
have been identified: , 

Micrurus corallinus dumerilu (Jan), a coral snake 

Micrurus mipartitus (Dm. and Bibr.), a coral snake 

Bothrops lansbergu (Schlegel), one of the hog-nosed species of vipers 
eee atrox (L.), the fer a lance, known also as barba amarilla and terct- 
opelo 

Oronid terrificus (Laurenti), Nea also as the cascabela and rattlesnake 

Dr. do Amaral says that from a practical standpoint neither of the coral snakes | 
represented in the collection is dangerous, because they bite in very exceptional 
eases. In regard to the rattlesnake, he does not think that at present it con- 
stitutes a serious problem in the banana zones. The fer de lance, which is the 
main problem in other banana divisions, seems to be comparatively uncommon 
in Santa Marta, its place being taken by another venomous species, seldom 
found elsewhere, but surprisingly common in the Colombia division. ‘This is 
the dry-land hog-nosed viper (Bothrops lansbergit), which constituted about 50 
per cent of the catch in the Rio Frio District. This species has been found among 
leaves in dry forests, and also under bushes, dead trees, etc., so that it is antici- 
pated that with the progressive clearing of the jungle it will probably invade 
the banana plantations, and may become dangerous to the laborers in that 
section. It is interesting to note that in the Rio Frio District the incidence 
of these poison species was as follows: 

Bothrops lansbergii (Schlegel), 343 specimens 
Micrurus corallinus dumerila (Jan), 33 specimens 
Bothrops atrox (L.), 19 specimens 


Crotalus terrificus (Laurenti), 5 specimens 
Micrurus mipartitus (Dm. and Bibr.), 1 specimen 


These results are largely confirmed by the work of A. G. Ruthven in 1913 
and 1920. His expeditions were made in the region of Santa Marta, for the 
University of Michigan. His reports can be found in the paper, “The Am- 
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phibians and Reptiles of the Sierra Nevada de Santa Marta, Colombia,” in 
Miscellaneous Publication No. 8 of the Museum of Zoology of the University 
of Michigan. Further interesting data on the snakes of this region can be 
found by referring to Dr. do Amaral’s report on the collections made by Dr. 
E. J. Pampana in the region of the San Juan River, Provincia Choco, in the 
western part of Colombia (see the Bulletin of the Antwenin Institute of America, 
Vol. II, No. I, April 1928, page 7). 

A new coral snake (Micrurus stewartt sp.n.) has also been described for Panama 
by Dr. Thomas Barbour and Dr. Afranio do Amaral. This report can be found 
in the Bulletin of the Antwenin Institute of America, Vol. I, No. 4, January 1928, 
page 100. 


A SNAKE-BITE CASE 
SPECIAL REPORT FROM PUERTO CASTILLA, HONDURAS 
B. M. Pueures M.D. 


During the past year only one case of snake-bite poisoning has been reported 
in the division of the Truxillo Railroad Company. 


Case REPORT 


Male, Honduranian, aged 48 years. — He was admitted to the hospital at 
6.20 p.m., December 11, 1927. 

Personal History. — He reported that while he was walking through the fields 
at Guabul Farm (Black River District) about 60 kilometers from the hospital, 
just before daylight on December 11, he was bitten on the left foot. He did 
not see the snake. A few moments afterward he felt sleepy, and yawned fre- 
quently, but did not notice any impairment of vision. Two hours after first aid 
was given him, the foot and leg became swollen and very painful. By 9 a.m. 
he was vomiting, and expectorating bloody material, and felt very sick. 

Physical Examination. — This was made in the hospital twelve hours after 
the bite. The patient was a heavily built, well-nourished, native. The left 
foot and lower two thirds of the left leg were greatly swollen, but revealed 
only slight discoloration. ‘A small incision was found over the mid-dorsal area 
of the proximal joint of the 2nd left toe, and a similar incision was noted on the 
dorsum of the left foot at the base of the left, first toe. No fang wounds could 
be seen, but it was taken for granted that these punctures were near the center 
of each incision. The incised wounds were very superficial, and were packed 
with potassium permanganate crystals. The distance between the centers of 
the 2 wounds was 2cm. Blood was oozing from the gums. The man had many 
decayed teeth and a severe pyorrhoea alveolaris. The spleen was enlarged, 


and extended 3 fingers below the costal margin. The stools contained the ova 
of uncinaria. 
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Treatment. — A short time after the man was bitten, the wounds were incised 
and sucked and black crystals of potassium permanganate were applied. No 
ligature was applied to the foot or leg. Following the admission of the patient 
to the hospital, a period of probably twelve hours after the snake-bite, one 
ampoule of antibothropic serum was administered. The wounds on the left 
foot were cleaned and dressed, and ice caps were applied. At 10 p.m. of the 
same day as the accident, the patient had severe cramping pains in the arms 
and legs. He was given morphine sulphate, grs. 14, by hypodermic adminis- 
tration, and subsequently passed a fairly comfortable night. The following day 
he felt much better, and all bleeding had ceased. He did complain of pain at 
the site of the injection of the antivenin. On December 13 the patient was 
greatly improved. There was no pain and the swelling in the foot had greatly 
decreased. December 14 the swelling of the foot had disappeared. December 
15 he was allowed to get up. December 18 he was discharged as entirely well. 
The wounds of the foot were healed. 

Species of Snake Responsible for Accident. — Judging from the distance be- 
tween the estimated locations of the fang wounds, the prompt haemorrhage, 
and the efficacy of the antibothropic serum in checking the haemorrhage, the 
patient would appear to have been struck by a large snake of the viper type, 
probably B. atrox. The amount of venom injected by the snake was probably 
small, since the accident occurred in the early morning hours and the snake 
had very likely secured a night feeding into which the bulk of its venom had 
been discharged. 


REPORT OF SNAKE-BITE CASES 
N. P. Macpuatrnt, M.D. 
Quirigua Hospital, Guatemala 


During the year 1927, there were 8 cases of snake-bite admitted to the hospital. 
Three cases developed no symptoms and were discharged after a short period 
of observation. One of the remaining 5 cases died 15 hours after admission. 


CasE 1 


This accident occurred on a farm over 50 miles from the hospital. The 
man was admitted in an unconscious state. The snake-bite was located on 
the left middle finger, which was gangrenous; and dark, bloody fluid was dis- 
charging from the fang-puncture wounds. There was also bleeding from all 
mucous membranes. He died without regaining consciousness. 


CASE 2 


The case was admitted to the hospital 12 hours after being bitten. He was 
carried in on a stretcher, in a very weak condition. The bite was located on 
the calf of the right leg. There was bleeding from the mouth, rectum, and 
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conjunctivae. Anti-ophidic serum was given, on admission. Considerable 
tissue-destruction followed, from gangrene and sloughing which involved some 
of the calf muscles. A large area of the skin was also lost. Skin-grafting was 
performed. The patient was in the hospital for 4 months, and was discharged 
with a useful leg. He stated that the snake responsible for the accident was a 
“barba amarilla” (Bothrops atrox). — 


Case 3 


The patient was bitten on the left hand, 24 hours before admission to the 
hospital. He was in a state of collapse, and blood was oozing freely from the 
wound, and also from the gums for several days. He was under hospital treat- 
ment for 7 weeks, but was discharged well. He stated that the snake responsible 
for the accident was a “barba amarilla”’ (Bothrops atrox). Anti-ophidic serum 
was given immediately on his admission to the hospital. He also received 
haemostatic serum and treatment for shock. 


CASE 4 


This patient was bitten on the right leg, 18 hours before admission to the 
hospital. He was brought in on a stretcher, in a state of collapse. There was 
bleeding from all mucous membranes. ‘There was quick response to anti- 
ophidic serum treatment, and the patient was discharged on the 7th day fol- 
lowing his admission. He did not know the kind of snake that bit him. 


CasE 5 


He was admitted to the hospital 5 hours after being bitten on the calf of the 
left leg. The bite wound was incised and cauterized, but it continued to 
bleed profusely for some time. ‘The day following his admission, he passed 
large bloody stools. He was under treatment for 19 days, and was discharged 
in good condition. 


CASES OF SNAKE-BITE TREATED IN ALMIRANTE HOSPITAL 
PANAMA, DURING THE YEAR 1927 


R. L. Carroztyi, M.D. 


We treated a series of ten cases during the year. There were no deaths. The 
cases are briefly reported as follows: 


CasE 1 


History.—A man aged 51 years was bitten 414 hours before admission to the 
hospital. The location of the bite was on the dorsal surface of the right foot, 
and the puncture wounds were 1 inch apart. There was immediately intense 
pain at the site of the bite. Bleeding from the gums was noted 3 hours later. 
The foot and leg soon became swollen, and later in the area of the fang punc- 
tures an abscess formed. 

Treatment.—Ten cc. of polyvalent antivenin were given intravenously on 
the day of admission, and repeated on the 4th day following. The abscess 
mentioned above was opened about one week after the accident occurred; 
Marked sloughing about the incisions followed. The patient remained in the 
hospital 139 days. 

Snake Responsible for Accident:—The snake was described as Bothrops atroz. 


—— i 
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’ CAsE 2 


Historya—A woman aged 33 years was bitten on the right foot 8 days before 
admission. Bleeding from the nose and gums occurred and the pulse was weak 
and rapid. She remained for 11 days in the hospital. 

Treatment.—Twenty cc. of polyvalent antivenin were given intravenously. 

Snake Responsible for Accident.—Unknown. 


CAsE 3 


Case History.— A 7-year old girl was admitted 8 hours after the accident. 
The location of the bite was not recorded; and the only symptom recorded was 
a rapid pulse. She remained in the hospital for 9 days. 

Treatment.—Ten ce. of polyvalent antivenin were given intravenously. 

Note.—This case also had malarial fever, which accounts for the duration of 
the hospital stay. 

Snake Responsible jor Accident—Unknown. 


CASE 4 


History—A man, aged 44 years, was admitted 18 hours after the snake-bite 
had occurred. The Jocation of the bite was recorded as on the dorsum of the 
right foot. Pain was felt at the site of the bite in a few minutes. There were 
weakness and faintness, and the foot and ankle began to swell. On the 2nd day 
there were pain and cramps in the abdomen, but no rigidity of the abdominal 
wall. Nausea and vomiting were noted. On the 3d day the patient expector- 
ated bright-red blood, which did not clot. The gums bled profusely, and bloody 
fluid oozed from the fang punctures. At 8 p.m. on the 3rd day, following intra- 
venous administration of antivenin, the patient was improved and the bleed- 
ing from the gums ceased. This patient remained in the hospital 21 days. 

Treatment.—Ten cc. of polyvalent antivenin was administered intravenously 
on the 2nd day after the accident. . 

Snake Responsible for Accident.—Unknown. 


CASE 5 


Case History.—A man, aged 33 years, was admitted 5 hours after the accident. 
The location of the bite was on the right knee. The early symptoms were dizzi- 
ness, dimness of vision, nausea, and vomiting. He remained in the hospital 5 
days. 

Treatment.—The wound was incised 2 hours after the snake-bite occurred, 
and crystals of potassium permanganate were applied. Five hours after the 
accident, 10 cc. antibothropic antivenin were administered intravenously. 

Snake Responsible for Accident.—Unknown. 


CaAsE 6 


Historya—A man, aged 39 years, was admitted 2 hours after being bitten. 
The location of the bite was on the flexor surface of the right forearm. The 
chief symptoms were oozing of blood from the fang punctures and slight swell- 
ing about the site of the bite. The man remained in the hospital 5 days. 

Treatment.—He was given 10 cc. of polyvalent antivenin intravenously. 

Snake Responsible for Accident—Unknown. 
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CAsE 7 


History.—A man, aged 42 years, was admitted 4 hours after the accident. The 
location of the bite was on the distal phalanx of the left, middle finger. There 
was oozing of blood from the fang puncture wounds. The patient remained 
under hospital care for 5 days. 

Treatment.—He was given 10 ce. of antibothropic antivenin intravenously. 

Snake Responsible for Accident—Unknown. 


CasE 8 


History.—A man, aged 42 years, was admitted 3 hours after the accident. 
The location of the bite was on. the middle phalanx of the right ring finger. 
Slight swelling developed about the fang punctures, but no nausea or bleeding 
occurred. He remained in the hospital 5 days. 

Treatment.—He was given 10 cc. of antibothropic antivenin intravenously. 

Snake Responsible for Accident.—Bothrops schlegelit. 


CASE 9 


History.—A man, aged 38 years, was admitted 4 hours after the accident. The 
location of the bite was on the left, middle finger. There were 2 fang-puncture 
wounds, but no swelling developed and there were no toxic manifestations even 
10 hours after the accident. He was discharged 4 days after his admission. 

Treatment.—No antivenin was used. Local treatment of the wound was given. 

Snake Responsible for Accident.—Unknown. 


CasE 10 


History.—A man, aged 29 years, was admitted 4 hours after the accident. 
The location of the bite was on the right leg, 10 em. above the outer surface 
of the ankle. There was an oblique fang wound of the skin, but no oozing of 
blood from the wound. No nausea, vomiting, nor dimness of vision occurred. 
Bleeding from the gums was noted, and there was numbness of the leg 1 hour 
after the bite occurred. There was pain in the leg after the serum was given, 
and also during the following day. The patient was still bleeding from the 
gums before the 2nd injection of antivenin. He was greatly improved on the 
3rd day. Slight ulceration occurred in a zone of about 5 mm. about the fang 
wound. He remained in the hospital 9 days. 

Treatment.—He was given 10 cc. of antibothropic antivenin on admission, 
and this dose was repeated 6 hours later. The method of administration was 
intravenous. 

Snake Responsible for Accident.—The snake was Geena as a short buff- 
colored one. It was not killed. 


Notr 


It is interesting to observe that apparently no ligature was used in any of the 


cases. 


are 


yellow in color are not uncommonly captured in Central America. 


It is unfortunate that we have no information regarding the snakes that 
were responsible for these accidents, with the exception of three cases. 
appear probable that the buff-colored, short snake reported in Case No. 10 
was the horned palm viper (Bothrops schlegelit). 


It would 


Specimens of this snake that 
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All initial treatments with antivenin were given immediately after the admis- 
sion of the cases to the hospital. Case No. 9 received none. Some of these 
cases appear to have been bitten by non-poisonous species or by poisonous 
snakes whose glands were practically empty at the time they bit the patient. 

It is hoped that the inhabitants of our divisions can be educated in the sub- 
ject of snake-bite sufficiently to enlist their help in capturing snakes respon- 
sible for bites. All such specimens, with an abstract of the case history should 
be forwarded to Dr. Thomas Barbour, of the Museum of Comparative Zoology, 
Harvard University, Cambridge, Mass., for scientific identification and record. 


THE UNITED FRUIT COMPANY’S COOPERATIVE ACTION 
IN THE DEVELOPMENT OF ANTIVENINS* 
H. C. Crarx, M.D. 
Medical Department, United Fruit Company 


The snake-bite problem in the coastal regions of Central America and on 
the north coast of South America is a subject of importance to the Medical 
Department of the United Fruit Company, since many of its plantations are 
located in those countries. 

Our old medical records probably do not correctly reflect the incidence of 
snake-bite accidents on the plantations, for the following reasons: 


(1) The person bitten is usually at a remote distance from the hospital or 
one of the dispensaries at the time of the accident. He may either recover or 
die before he can reach lines of communication that can transport him promptly 
to a hospital. 

(2) Many snake-bite accidents are not followed by serious results. The 
victim may not have been bitten by one of the dangerous species or, if so, the 
mechanical features: concerned with the act of biting may not have resulted in 
the injection of a serious dose of venom. 

(3) It has not been possible, until recently, to procure a specific antivenin 
that could be sent to remote, hazardous areas and be expected to maintain its 
effectiveness without being preserved by refrigeration. The local cwranderos, 
or snake-doctors, in such localities there have had an opportunity to learn 
more about the true incidence of snake-bites than the staffs in our medical 
centers. 


Scarcity of Reliable Data. — Fragmentary records concerning the snakes of 
Central America and snake-bite accidents have been slowly accumulating for 
many years; but no scientific knowledge, based on large collections of snakes 
or on carefully recorded histories of snake-bite poisoning in those regions, has 
been obtainable. Some data are available on the species of snakes to be found 
in Colombia, Panama, and Costa Rica, but the general public and the general 


* For the convenience of the reader, this article summarizes parts of the articles on this subject appearing 
in the 1925 and 1926 Annual Reports of the Medical Department of the United Fruit Company. 


UnitTep Fruit Company 


280 


sty} uf day ore suruaarjue [eooT Ino Jo avanqyovjnueul oy} Ioy wouaa ayy ATddns yey} sayeus oy, 
WOIUVINAdHAS VIET, AHL LV Lid ANVNG AHL 40 WOIMALXY “1 ‘D1 


MeEpDICAL DEPARTMENT 281 


medical profession in all the tropical countries north of Brazil have little ac- 
curate information concerning their local poisonous species. The result is, 
that a dangerous snake common to all these countries may have a different 
local name in each country while its true species remains unknown. 

It is usually very difficult to obtain reliable information relative to snake- 
bite accidents, as the individual bitten and his companions seldom realize the 
importance of capturing the snake in order that it may be identified. It is, 
however, very important for the physician in charge of the case to know the exact 
species that caused the accident, in order that he may select the specific anti- 
venin required for treatment. Unnecessary suffering and occasional deaths 
have occurred each year on some of the plantations, although snake-bite ac- 
cidents have never occupied a high rank in our statistics relating to the various 
forms of external violence. It must be admitted, nevertheless, that many such 
accidents in the past have never been reported to the Medical Department, 
since the natives have possessed little faith in hospital treatment for snake-bite 
poisoning. Antivenins prepared for use against the Old-World species of snakes 
have had little or no effect against our local species, and even antivenins prepared 
in Brazil can be of little assistance to us without a knowledge of our poisonous 
species. 

Plan of Procedure. —'The New World, with the exception of Brazil, has 
never considered the snake-bite question sufficiently important, until recently, 
to demand the production of antivenin on a commercial scale. In spite of the 
fact that Mitchell! built the foundation of our modern knowledge of snake 
venom and its active principles in the period 1860 to 1886, and that Flexner? 
and Noguchi? succeeded in preparing certain specific antivenins in 1902, we 
have found ourselves until quite recently with no constant source of supply 
of specific antivenins for protection against the dangerous species in Central 
America, on the north coast of South America, and in the United States. The 
antivenin institutes of Brazil are not in a position to assure us of a constant 
supply, since they experience some difficulty in providing sufficient amounts 
even for their local requirements. Our physicians have found themselves con- 
fronted with two important obstacles in their efforts to cope with snakebite 
accidents: 

(1) A lack of scientific knowledge of the dangerous species of snakes in their 


immediate localities 3 
(2) Absence of a constant source of supply for specific antivenins 


We were forced, therefore, to arrange for a census of the snakes on the banana 
plantations of the Company, except in Cuba and Jamaica’, where no dangerous 
species exist. Dr. Vital Brazil in 1923 first offered to cooperate in this matter; 
but his duties in Brazil, and the great length of time required to carry out his 
plan, made this arrangement appear impracticable. In March, 1924, I was 
very fortunate in receiving a visit at Tela, Honduras, from Dr. Thomas Barbour, 
who was en route to the United States from a visit through Central America 
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and the West Indies. I discussed with him the desire of the General Manager 
of our Medical Department to obtain more definite knowledge concerning our 
poisonous snakes, and he at once proposed a scheme of cooperation between 
the Museum of Comparative Zoology at Harvard University, and the United 
Fruit Company. This plan was to include a general census of all snakes; the 
United Fruit Company to collect the specimens and transport them to the Mu- 
seum of Comparative Zoology at Cambridge, Massachusetts, where Dr. Barbour 
and his staff would conduct the work of identification and enumeration. 

The north coast of Honduras and Guatemala is largely given over to the 
cultivation of fruit and, as the Tela Railroad Company is centrally located 
on this coast, we concentrated our efforts, in the snake census, upon the planta- 
tions of this company. We spent several months in a fruitless effort to collect 
specimens without paying a bounty. An arrangement was then made between 
the Tela Railroad Company and Dr. Thomas Barbour that enabled us to offer 
a bounty of twenty-five cents a head for all snake specimens, irrespective of 
the size or kind of snake captured. This method stimulated the labor forces 
on all these plantations to make a uniform collection of all the snakes they could 
find during the period of their day’s work. 

Collection Area. —'Tela, Honduras, C.A., is the port town of the division, 
and its geographical position is 15°, 46’, 30’ north latitude and 87°, 27’, 30” 
west longitude. The division lies on the north coastal plain of Honduras, and 
the approximate area from which the snakes were collected is 50,000 acres. 
The collection was in progress while 2,500 acres of this region were being cleared 
of its primitive jungle growth and planted in bananas. The remainder of the 
region where the collection was made, was fruit-bearing land. All of this banana 
development represents virgin soil,—the initial clearing of the jungle. The 
average elevation of the region is 50 feet above sea level, the range being from 
5 to 200 feet. The land lies between the south bank of the Ulua River and the 
north bank of the Lean River. Our collection was therefore a lowland census, 
and does not reflect the character of the snake species that may exist in the 
highlands. 

Period of Census. —'The work began in July, 1924, and ended in October, 
1925. Catches were small in the dry season. During this season the plantations 
are not cleared, in order that grass, bushes, vines, etc., may become abundant 
and help to retain moisture in the soil. We were thus deprived, during this 
period, of the valuable catches made by the “cleaning gangs,’ who caught the 
larger proportion of the specimens included in the total collection. 

Result of Census. — Dr. Barbour reported on 3,349 specimens, which con- 
tained 31 species of harmless snakes (2,746 specimens) and 4 species of poisonous 
snakes (603 specimens); and of the 603 poisonous specimens, 352 were the dreaded 
fer-de-lance (B. atrox). This species was far more common on the older banana 
farms than on the new farms just being cleared and planted—probably owing 
to the multiplication, on the old farms, of rodent life, which supplies the food 
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for this snake. The census, together with recorded zoological information con- 
cerning Colombia,> Costa Rica’ and Panama’, seems to cover most of the in- 
formation we needed about Central-American species. We are adding to the 
records of Colombia by a census which was completed 1926-1927 and which 
reveals the presence, even in the lowland, of the rattlesnake and the bushmaster. 
The former species seems to be abundant. We are now in a position to know 
the species of poisonous snakes to which the inhabitants of the United Fruit 
Company’s divisions are most liable to be exposed. These species’ are: 


1. Bothrops atrox, generally known as the fer-de-lance. It is known, however, 
in Honduras as the barba amarilla, and in Nicaragua and Costa Rica as the 
terciopelo. It is perhaps the most abundant species and one of the most 
dangerous snakes found in the fruit zones, from Colombia to Mexico. Usually 
it is found on the ground, but its young have many times been found higher 
than one’s head, in bushes where they seem to have been able to climb by 
gliding over vines growing through the bushes. 


2. Bothrops schlegelii, more generally known as the “horned palm viper.” 
It is also known, however, as the bocaracd, toboba de pestanas, oropel, and 
“sleeping gough.”” This is a tree or bush snake, and is to be found on all the 
mainland plantations. It may be green in color, entirely yellow, or plaid- 
marked. The half-dozen snake-bite accidents due to this snake, that I have 
seen, have not been attended with dangerous manifestations of poisoning. 


3. Bothrops brachystoma, the “‘hog-nosed viper,” known also as the tamaga. 
It is a ground snake in its habits. I have known of only one case of snake- 
bite due to this species. It produced serious results, very similar to those 
expected from: the bite of B. atrox. 


4. Lachesis mutus, generally called the ‘“bushmaster.” It also bears other local 
names, however, peculiar to each country in which it is found. So far as we 
know at present, it is most common in Colombia and Panama, and usually 
inhabits the highlands. It is a very dangerous snake. 


5. Crotalus terrificus, commonly known as the rattle-snake. In all the Central- 
American countries it bears the vernacular name of “cascabela.””. In Colombia 
and Panama it is more common than in the other countries where the United 
Fruit Company operates. It is said to exist in the highland regions from 
Colombia to Guatemala, but in Colombia it is found in the fruit zone as 
well. This is a very dangerous snake, and its bite requires a specific anti- 
venin. The antivenins made to counteract the poison of the rattlesnake 
species of the United States have little effect against the bite of this species. 


6. Micrurus nigrocinctus, the coral snake. ‘This reptile is common to all the 
mainland divisions. It seldom bites, because of its burrowing habits and 
of certain conditions connected with the mechanics of biting. It is, however, 
a very poisonous species. This snake is also known as the “harlequin snake” 
and the gargantilla. 


The capture of the 3,349 snakes included in the Tela collection did not result 
in a single case of snake-bite, yet during this same period 10 cases of snake-bite 
were admitted to Tela Hospital. None of these men were bitten by a snake 
that they were attempting to capture or kill. In fact, they did not know they 
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The venom is dried and then shipped in a crystalline state to the Mulford 
Laboratories, 
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were near a snake until the accident occurred. Two of the men were poisoned 
seriously enough to need treatment with an antivenin, while the others recovered 
promptly without this treatment. Our knowledge of the snakes responsible for 
these accidents is as follows: 
Bothrops atrox (identified) 
Bothrops atrox (suspected) . . . 
Bothrops schlegelii (identified) : 
Micrurus nigrocinctus (suspected) . . 
Unknown kind, but caused symptoms . 
I SYetetNr bail Pocky i eh Rr See ae ie 

The bites were located on the hand, forearm, ankle, or foot in all these cases, 
These are the locations where such bites usually occur. A very wide range of 
results may be expected in snake-bite accidents, even if the same species is re- 
sponsible for the injuries. The prognosis depends not only on the species of 
snake, but also on the amount of venom in the glands at the time it strikes. 
Other factors that govern the result are: the mechanism of the bite; and certain 
accompanying factors such as protective clothing, and a failure of the fangs 
to penetrate the skin. A snake that has recently killed and ingested its meal 
will require some time to secrete enough venom to fill its glands again. Accord- 
ing to Dr. do Amaral,? it requires about two weeks for a snake to regain its 
maximum capacity of venom and its maximum degree of toxicity. Nearly all 
of our dangerous snakes are nocturnal in their habits, and therefore capture 
their food at night and conceal themselves during the day. Our collection of 
snakes captured in the daytime, in the Tela census, revealed a high incidence 
of poisonous reptiles. One wonders what a night collection in the same area 
might have revealed! 

No doubt, the habits of these snakes save our labor force from many dangerous 
accidents. ‘The most serious snake-bite cases that I have seen were caused by 
baby specimens of the fer-de-lance that weighed only 20 grams. These specimens 
struck men shortly after they had gone to work in the morning. The snakes 
had not captured a meal during the night, as evidenced by their empty ali- 
mentary tracts. Although the quantity of venom injected must have been 
small, yet it contained a high degree of toxicity. It is encouraging to observe 
that many of our laborers now understand the importance of killing the snakes 
responsible for their accidents, and bringing them in for identification. This 
affords a chance to select the proper antivenin for use in treatment, and fre- 
quently also enables us to record some valuable information regarding the snake. 

Need for Constant, Reliable Antiwenin Supply. — Completion of our snake 
census left us still facing the problem of securing a constant supply of the specific 
antivenins we needed for the various plantations. Up to this time (through 
the courtesy of Dr. Barbour) we had been securing antivenin in small quantities 
from the institutes located at Sado Paulo and Nictheroy, Brazil. ‘These were 
the only places then producing satisfactory antivenins for the bites of the 
species of snakes indigenous to the Western Hemisphere, and these had been 


bet et eed OD VO LO 


288 


UNITED FRuIT COMPANY 


Fie. 5. Mr. Doveras Marcu, SurPERINTENDENT OF THE TELA SERPENTA- 
RIUM, EXHIBITING AN ADULT FER-DE-LANCE SPECIMEN 


This snake weighed 4.3 pounds (1,950 grms.) and measured 6 feet 7 inches in length 

(2.006 meters). It is a female specimen that had a litter of 72 young. Of this 

number, 57 were quite active at the time of their birth, while 15 were stillbirths, 

probably owing to an injury the mother sustained and to crushing or suffoca- 
tion by other large snakes in the hut at the time the litter was born. 
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prepared from and for the particular species of snakes encountered in Brazil. 
The United Fruit Company does not have a snake problem of sufficient magni- 
tude to warrant the development of its own antivenin laboratories for the 
manufacture of such sera, but it is sufficiently interested in the subject to co- 
operate in this work. Our tropical experience, together with investigations 
conducted in the United States by Ditmars,!® Barbour,!! and do Amaral,!! 
revealed evidence that there is now a large enough demand to warrant the com- 
mercial production of antivenins. The wonderful progress made in road-con- 
struction and automobile-manufacture in the United States has tremendously 
increased hiking, hunting, fishing, and automobile camping; and these, in their 
turn, have increased the exposure to snake-bite accidents. The hazards which 
accompany the development of mines, oil fields, fruit plantations, etc., in the 
Tropics of Central America and the north coast of South America have also 
added to such exposure. 

There was absolutely no supply of specific antivenins for use in these areas, 
and the time therefore appeared ripe for some organization to start the com- 
mercial production of sera. These facts led to the formation of the association 
now known as the Antivenin Institute of America,!2 which is a subdivision of the 
Mulford Biological Laboratories. 

The United Fruit Company’s cooperation is, of course, directly connected 
with the Neotropical Section of the Institute. The company has supplied a 
site and three buildings for a serpentarium at Tela, Honduras; and later, if 
necessary, it will do a similar thing at Santa Marta, Colombia. At Tela the 
buildings have already been erected, and will be maintained by the Company. 
One is utilized as an observation building; a second is the laboratory; and the 
third is the snake-pit. This plan offers an opportunity to study the habits of 
snakes in that area and to collect venom, which is dried and then shipped to 
the subdivision of the Mulford Biological Laboratories, where it is used in the 
manufacture of specific antivenins. The assistant in charge of the Tela serpent- 
arium is paid in part for his services by the Mulford Biological Laboratories. 
The United Fruit Company renders assistance in the capture of snakes, and 
supplies the necessary transportation by its railroads and ships for the personnel 
and the products of the serpentarium. Quarters, meals, laundry, and other 
personal needs are also supplied the local director of the station, and in case of 
illness he will be able to avail himself of the facilities of the Company hospital. 
Mr. Douglas March took charge of the Tela Station November 13, 1926. Enough 
venom has been collected and shipped to start the manufacture and distribution 
of anti-fer-de-lance serum. Some information concerning the breeding habits of 
this species, as well as some facts about other species of snakes, have been 
obtained. Additions to the Tela census are constantly being made, and efforts 
are now under way to ascertain the species of snakes that are to be found in the 
highland regions of Honduras and Guatemala. It appears reasonably certain 
that the rattlesnake, and also the bushmaster, will be found. 
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The new methods employed in the manufacture of these sera make it possible 
to concentrate the dose, render it more powerful, and preserve it over a period 
of 5 years without refrigeration. Furthermore, the new products are marketed 
in 10 ce. syringes ready for instant use. The antivenins issued have been stand- 
ardized by the U.S. Public Health Service, and on April 25, 1927 were granted 
a license which permits the manufacture and the interstate sale of the Nearctic 
Crotalidae Serum. This arrangement now applies to the Neotropical sera also. 

Dr. do Amaral? has clearly stated the principal factors which determine the 
‘success of these antivenins: 

(1) Early administration 


(2) Mode of administration adapted to the gravity of the case 
(3) Dosage proportional to the quantity of venom inoculated 


The United Fruit Company is particularly fortunate in having this oppor- 
tunity to cooperate with the Antivenin Institute of America. It is the only 
institution at present in a position to advance a public-health measure that has 
heretofore been given little attention in the Western Hemisphere, outside of 
Brazil. There is included, also, an ambitious program for the study of the habits 
of snakes, which is an important class of information, inasmuch as little is 
known about.their breeding habits and their inability to adapt themselves to 
new conditions. The success of the organization seems assured, and all companies 
operating in the Tropics should support the Institute in its efforts to gain all 
the information possible about serpent life in their respective localities. 
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SECTION VI 


ORGANIZATION AND VITAL STATISTICS 


Scope oF Mepicat DEPARTMENT 


Phases of the Work. — The Medical Department functions as regards all con- 
ditions pertaining to the prevention of disease and the care of the sick and in- 
jured. This work embraces the following phases: 


(a) In the Tropics, care of employees and their dependents; and of the 
inhabitants of communities within the limits of, or contiguous to, the 
plantations when no other medical service is available. 


(b) On all the Company’s steamships, care of passengers and members 
of the crews. 


(c) In the Domestic Divisions where the Company maintains medical 
staffs, dispensary service to employees. 


(d) Physical examination of prospective salaried employees; and of all 
steamship crews before they leave the home port, each voyage. 


(e) Supervision of all matters concerning quarantine and immigration — 
affecting the Company’s interests. 


(f) In the Tropical Divisions, supervision and recommendation in all 
matters pertaining to sanitation. 


(g) Sanitation of the Company’s steamships. 


For the effective performance of these many and varied duties the Company 
maintains fully equipped hospitals and dispensaries in the Tropical Divisions, 
and dispensary service with sanitary staffs in the ports of New York, Boston, 
and New Orleans. 


PERSONNEL OF THE MeEpIcAL DEPARTMENT 


Name Title Graduate of 
W. E. Deeks, M.D., A.M. General Manager, New York McGill University, Montreal, Quebec 
R. C. Connor, M.D. Assistant General Manager, University of Texas, Galveston, Texas 
New York 
H. C. Clark, M.D. Director of Laboratories and University of Pennsylvania, Philadelphia, Pa. 
Preventive Medicine, New 
York 


F. G. Banting, M.D., LL.D., Consultant in Metabolism of University of Toronto, Ontario 
DSc, Tropical Diseases, Toronto 
A. Castellani, M.D.,C.M.G., Consultant in Tropical Derma- (Unie. of Florence, Italy 
F.R.C.P. tology, London University of Bonn, Germany 
W. M. James, M.D. Consultant in Tropical Medi- University of Virginia, Charlottesville, Va. 
cine, Panama, R. P. 
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F. Terres M.D., A.B., Consulting Pathologist, Boston, Harvard University, Boston, Mass. 


Mass. 


M. J. Rosenau, M.D., A.M. Consultant in Preventive Medi- University of Pennsylvania, Philadelphia, Pa. 
cine and Hygiene, Boston, 


R. P. Strong, M.D. 


P. F. Murphy, M.D. 
J. M. Lawler, M.D. 
J. A. Gatlin, M.D. 

F. X. Crawford, M.D. 


Harry Eno, M.D. 
S. J. Taylor, M.D. 


Name 
J. R. Ariza, M.D. 
A. F. Ruiz, M.D. 
R. A. Hernandez, M.D. 
V. Bustillo, M.D. 
J. Medrano, M.D. 
T. dela Torre, M.D. 
W. Menk, M.D. 


Catharin Cotter, R.N. 
Ruth E. Pease, R.N. 
Francisca Archer, R.N. 


Violet R. Perkins, R.N 


Viola I. Clarke, R.N. 
Mabel L. Heron, R.N. 


Mass. 


Consultant in Laboratory and Harvard University, Boston, Mass. 
Medical Research Work, Bos- 


ton, Mass. 


Port Medical Officer, New Or- Tulane University, New Orleans, La. 


leans, La. 


Port Medical Officer, New York, 
Nie: 


Sanitary Inspector, New York, 
N.Y: 


Vanderbilt University, Nashville, Tenn. 


Memphis Hospital Medical College, Memphis, 
Tenn. 


Port Medical Officer, Boston, Harvard University, Boston, Mass. 


Mass. 


dies Medical Officers, Cris-\ Cornell University (Med. Col.), N. Y. City 
tobal, C.Z.(Samaritan Hospital) { University of Texas, Galveston, Texas 


BANES DIVISION 


Title 
Superintendent 


Assistant Superintendent 


Physician 
Physician 
District Medical Officer 
District Medical Officer 


Bacteriologist and Roentgen- 


ologist 
Matron 
Nurse 
Nurse 
Nurse 
Nurse 
Nurse 


Graduate of 
Havana University, Havana, Cuba 
Havana University, Fiecnnat Cuba 
Indiana University, Indianapolis, Ind. 
Loyola University, Chicago, Ill. 
Havana University, Havana, Cuba 
University of Maryland, Baltimore, Md. 
Hamburg University, Hamburg, Germany 


Kings County Hospital, Brooklyn, N. Y. 
Springfield Hospital, Springfield, Mass. 
Public General Hospital, Kingston, Jamaica 
Public General Hospital, Kingston, Jamaica 
Public General Hospital, Kingston, Jamaica 
Public General Hospital, Kingston, Jamaica 


Tora NuMBER orf EMPLOYEES, OTHER THAN Doctors, REGISTERED NURSES, AND LABORATORY 
TECHNICIANS—654 


Name 


L. M. Drennan, M.D. 
E. I. Salisbury, M.D. 
J. A. Fontalvo, M.D. 
Ru 
A. 


cp 


J. C. Register « 


Martha W. Vessels, R.N. 


Mary C. Walsh, R.N. 
Julia M. Daley, R.N. 
Doris Melville, R.N. 
Mabel Willis, R.N. 
Edna Coombs, R.N. 
Adelaide Fletcher, R.N. 
Ruby Fray, R.N. 

Lee Cahusac, R.N. 


CoLoMBIA DIVISION 


Title 
Superintendent 


Assistant Superintendent 


District Medical Officer 
Physician 

Physician 

Physician 

Laboratory Technician 
Matron 

Nurse 

Nurse 

Nurse 

Nurse 

Nurse 

Nurse 

Nurse 

Nurse 


Graduate of 
Georgetown University, Washington, D. C. 
Jefferson Medical College, Philadelphia, Pa. 
Universidad de Bolivar, Cartagena, Col. 
Jefferson Medical College, Philadelphia, Pa. 
Universidad Nacional de Bogota, Col. 
Universidad Nacional de Bogota, Col. 
Army Medical Laboratory, Washington, D. C. 
Capital City School of Nursing, Washington, D. C. 
St. Joseph Hospital, St. Paul, Minn. 
Boston City Hospital, Boston, Mass. 
Public General Hospital, Kingston, Jamaica 
Public General Hospital, Kingston, Jamaica 
Public General Hospital, Kingston, Jamaica 
Public General Hospital, Kingston, Jamaica - 
Nuttall’s Nursing Home, Cross Roads, Jamaica 
Nuttall’s Nursing Home, Cross Roads, Jamaica 


Totat NuMBER oF EMPLOYEES, OTHER THAN Doctors, RecistERED NursEs, AND LABORATORY 
TECHNICIANS—98 
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Costa Rica Division 


Name Title Graduate of 
A. A. Facio, M.D., Superintendent University of Pennsylvania, Philadelphia, Pa. 
F.A.CS. (Medico-Chirurgical College) 
M.D. Rojas, Ph.C., M.D. Assistant Surgeon Tulane University, New Orleans, La. 
C. M. Jimenez, M.D. Physician University of Brussels, Belgium 
A. Castro, G., M.D. Physician University of Maryland, Baltimore, Maryland 
F. Zumbado, M.D., B.S.C., District Medical Officer Durham University, Durham, England 
M.R.C.S., L.R.C.P. 
R. Marchena, M.D. District Physician George Washington University, Washington, D.C. 
Louisa Kurath, R.N. Matron M. E. Hospital, Philadelphia, Pa. 
Edna M. Dowler, R.N. Nurse Mercer & New Jersey State Hospital, Trenton, 
N.J.—Post Graduate Polyclinic 
Agnes K, Donegan, R.N. Nurse Victoria Hospital, Yorkshire, England 
Francisca M. Farrell, R.N. Nurse St. Vincents Hospital, New York, City 
Sibyl E. Chaplin, R.N. Nurse Public General Hospital, Kingston, Jamaica 
Josephine W. Shrine, R.N. Nurse Public General Hospital, Kingston, Jamaica 


Toray NuMBER oF EMPLOYEES, OTHER THAN Doctors, RecistErRED NURSES, AND LABORATORY 
TECHNICIANS—91 


GUATEMALA DIvIsION 


Name Title Graduate of 

N. P. Macphail, M.D. Superintendent Aberdeen University, Aberdeen, Scotland 

E. B. Ross, M.D. Surgeon | Vanderbilt University, Nashville, Tenn. 

R. Aguilar, M.D:, D.D.S. Physician Universidad Central, Tegucigalpa, Honduras, 
C. A., Strycher Dental School, New York, N.Y. 

L. R. Fletcher, M.D. Physician University of Chicago, Chicago, Ill. 

L. R. Matthews Laboratory Technician 

Myra Ellerby, R.N. Matron Middlesex Hospital, London, England 

Johanna M. Brosnan, R.N. Assistant Matron Hospital St. John & Elizabeth, London, England 

Lilian Dixon, R.N. Nurse Hamilton General Hospital, Hamilton, Ontario, 
Canada 

Katharine L. Hamilton, Nurse Eastern Maine Hospital, Bangor, Maine 

Elizabeth H. Smith, R.N. Nurse The Memorial Hospital, Roxboro, Philadelphia, 
Pa. 

Alice McGinn, R.N. Nurse St. Vincent Hospital, New York, N. Y. 

Stella Norton, R.N. Nurse Hospital Americano, Guatemala City, Guatemala 

Carmen Mendez, R.N. Nurse Hospital Americano, Guatemala City, Guatemala 


Toran NuMBER or EMPLOYEES, OTHER THAN Doctors, REGISTERED NURSES, AND LABORATORY 
TECHNICIANS—87 


JAMAICA DIVISION 


Name Title Graduate of 
I. W. McLean, M.D. Superintendent University of Maryland, Ralceane Md. 
J.G. Moseley, M.D., B.S., District Physician University of London, England 
M.R.C:S,, LR.C.P: 
C. A. Moseley, M.D. District Physician University College Hospital Medical School, 
London, England 
F. R. Evans, M.D. District Physician Bellevue Hospital Medical College, New York, 
N. Y. 
A. Ne eek poe L.R.C.S., District Physician University of Edinburgh and Glasgow, Scotland 
.F.P. and S. 


Toran NuMBER oF EMPLOYEES, OTHER THAN Doctors, RecisteRED NURSES, AND LABORATORY 
TEcHNICIANS—16 
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PANAMA DIVISION 


Name Title Graduate of 

O. T. Brosius, M.D., Superintendent Tufts College Medical School, Boston, Mass. 

D.T.M. and H., F.A.C.P. London School of Tropical Medicine, London. 

England 

I. E. Peon, M.D. Surgeon Tulane University, New Orleans, La. 
R. L. Carroll, M.D. Physician University of Pennsylvania, Philadelphia, Pa. 
M. E. Smith Laboratory Technician 
Mae A. Kenney, R.N. Matron Worcester City Hospital, Worcester, Mass. 
Clara Totske, G.N. Nurse Hamburg, Eppendorf, Staats Krankenan Stalten, 


Hamburg, Germany 
TotraLt NumBmr or EMPLOYEES, OTHER THAN Doctors, REGISTERED Nurses, AND LABORATORY 
z TECHNICIANS—45 


Preston Division 


Name Title Graduate of 
J. de la Guardia, M.D. Superintendent Jefferson Medical College, Philadelphia, Pa. 
P.S. Malaret, M.D. District Medical Officer Medico-Chirurgical College, Philadelphia, Pa. 
O. Ortiz, M.D. Physician ~ Havana University, Havana, Cuba 
J. C. Castellanos, M.D. Physician Tulane University, New Orleans, La. 
W. Cordes, M.D. Bacteriologist and Roentgen- Marburg University, Germany 
ologist 
Margaret Shiplette, R.N. Matron Kings County Hospital, New York, N. Y. 
Violet E. Reams, R.N. Nurse New York Post-Graduate Hospital, New York, 
; Nae Y 
Murrell DeBard, R.N. Nurse James M. Jackson Memorial Hospital, Miami, 
Florida 
Ethel Roblin, R.N. Nurse Grant McDonald Hospital, Toronto, Canada 
Margarita Hernandez, Nurse Santo Tomas Hospital Training School, Panama 
.N. City, Panama 
Catherine Clarke, R.N. Nurse Kingston General Hospital, Kingston, Jamaica 
Helen Greenlees, R.N. Nurse Kingston General Hospital, Kingston, Jamaica 


Tora NuMBER OF EMPLOYERS, OTHER THAN Doctors, REGISTERED NuRSES, AND LABORATORY 
'TECHNICIANS—57 


Teta RarttRroap CoMPANY 


Name Title Graduate of 
R. B. Nutter, M.D. Superintendent Tufts Medical School, Boston, Mass. 
E. J. Whitaker, M.D. Physician » University of Iowa, Iowa City, Iowa 
A. E. Moure, M.D. Physician Sorbonne Medical School, Paris, France 
G. Izaguirre, M.D. Physician Syracuse Medical School, Syracuse, N. Y. 
J. C. McDaniel Bacteriologist 
Helen Flanagan, R.N. Matron Massachusetts General Hospital, Boston, Mass. 
Hilda Hagelberg, R.N. Nurse Schassburg Hospital, Siebenburgen, Germany 
Leonora Hippolyte, G.N. Nurse Kingston General Hospital, Kingston, Jamaica 
Lilla Maud Peart, G.N. Nurse Kingston General Hospital, Kingston, Jamaica 


TotraL NuMBER OF EMPLOYEES, OTHER THAN Doctors, REGISTERED NuRSES, AND LABORATORY 
'TECHNICIANS—67 


TRUXILLO RAILROAD COMPANY 


Name Title Graduate of 

B. M. Phelps, M.D. Superintendent Vanderbilt University, Nashville, Tenn. 

W. A. Hutchinson, M.D. Assistant Surgeon Tulane University, New Orleans, La. 

W. Jantzen Bacteriologist Kiel University, Germany 

Gena H. Robertson, R.N. Matron Sarah Leigh Hospital, Norfolk, Va. 

Helen E. Keyser, R.N. Assistant Matron St. Vincent Charity Hospital, Cleveland, Ohio 

Esther Gomez, G.N. Nurse St. Tomas Hospital Training School, Panama 
City, Panama 

Altagracia Barsallo, G.N. Nurse St. Tomas Hospital Training School, Panama 
City, Panama 

Maria Garcia, G.N. Nurse Max. Peralta Hospital, Cartago, Costa Rica 


Totat NuMBER oF EMPLOYEES, OTHER THAN Doctors, RnGisteRED NURSES, AND LABORATORY 
TECHNICIANS—80 


296 Unitep Fruit Company 


PreRsons DEPENDENT UPON THE MepicAL DEPARTMENT FOR 
‘TREATMENT: 
Employees: 
From Temperate Zone 
Others 
Non-employees: 
From Temperate Zone 


Others 


Totals: 
Employees 
Non-employees 


Torah 


Passengers on steamships . . . . 
Officers, crews and ships’ laborers 


Tota 


GRAND ToTAL. . 


Patients TREATED IN Hospirats: 
Employees: 
From Temperate Zone 
Others 
Non-employees: 
From Temperate Zone 


Others 


Totals: 
Employees 
Non-employees 


GranpD Tora . 


TREATMENTS IN HosprtaL DISPENSARIES: 
Employees: 
From Temperate Zone 
Others : 
Non-employees: 
From Temperate Zone 
Others 


Totals: 
Employees 
Non-employees 


GRAND, TOTAG: 2 eda Scere ee aa 


TREATMENTS IN FreLtp DIsPENSARIES: 
Employees: 
From Temperate Zone 
Others ; 
Non-employees: 
From Temperate Zone 
Others : 


Totals: 
Employees 
Non-employees 


Granp TOTAn.¢°.0 5 ..m6 ae ee ee 


SUMMARY OF WORK DONE 


Banes Colombia Costa Rica Guatemala 
Division Division Division Division — 
Seed jp pee ——] 
347 8 98 8 184 11 Q15 1 
4,357 TH arise? 268 6,026 214 4,160 14 
917 389 507 242 38 76 oT Q38 
9,571 11,666 .9,091 7,698 2,759 4,264 6,937 5,56C 
dl he, oO. 4 Be oO. i oO. T oO. 
355 4,434 106 8,170 195 6,240 225 4,302 
1,306 21,237 749 16,789 114 7,023 556 12,49" 
1,661 25,671 855 24,959 309 13,263 781 16,805 
M. F M. F. M. F M. F. 
72 1 79 5 94 4 174 ¢ 
1,641 11 2,886 117 ~=—- 3,784 ie eat 978. 65 
12 7 42 6 58 18 120 Ae 
128 318 169 314 718 544 736 Soe 
if be oO. T: oO. A be O. ‘Le oO. 
73 1,652 84 3,003 98 3,861 180 2,04] 
19 441 48 483 Tat Seas? 166 1,08§ 
92 2,093 132 3,486 174 5,123 346 = 3,13¢ 
M. F M. F. M. F M. F 
1,423 4 127 ie 713 7 816 AC 
17,983 188 27,075 499 14,592 355 = 4,337 198 
281 368 63 37 161 119 197 239 
4,660 9,829 1,237 3,161 . 1,650 1,919 912 63% 
a he oO. 4h oO. x Be oO. T. oO 
1,427 18,171 138 27,574 720 14,947 856 4,534 
649 14,489 100 4,398 280 3,569 429 1,54 
2,076 32,660 238 31,972 1,000 18,516 1,285 6,077 
M. F. M. F. M. F M. F. 
- - 43 - 35 1 426 4 
— 24,127 496 3,853 50 =: 9,498 138 
— - - - - - 45 5€ 
- - 57 135 5 36 749 219 
T oO. a. oO. T oO. LS oO. 
- - 43 24,623 36 3,903 430 9,63€ 
- - - 192 - Al 101 96] 
- = 43 24,815 36 3,944 531 10,597 


. 


IND VITAL STATISTICS 


MeEpIcAL DEPARTMENT 


Jamaica Panama Preston Tela 
Division Division Division Railroad 
a pee 
M. F. M. F. M. F. M F. 
77 8 116 9 327 17 248 12 
9,512 1,920 2,468 Q11 5,704 155 4,558 92 
39 ohh 9 32 124 129 24 56 
4,755 7,132 1,504 1,791 2,328 33300) 695 1,363 
T.. oO. dia oO. T oO. T. oO. 
80 11,432 125 2,679 344 5,859 260 4,650 
96 11,887 41 3,295 25S 5,683 80 2,058 
176 23,319 166 5,974 597 11,542 340 6,708 
M. 1s M. F. M. F. M. F, 
1S - 82 6 125 uf 162 id 
16 1 1,364 91 1,856 23 2.817 Q7 
16 2 11 ie 42 29 127 119 
oe - 210 476 138 239 328 855 
2 oO. T. oO. Te oO. Ake oO. 
13 ys 88 1,455 132 1,879 169 2,844 
18 Q 23 686 71 in 246 1,183 
81 19 111 Q,141 203 2956 415 4,027 
M. F. M. F. M. F. M. F. 
388 Q 877 39 767 ti) 2,138 143 
2.759 eal ied 5,986 669 7,643 QTA 7,596 358 
496 150 118 306 152 Q44 687 1,011 
556 712 1,307 2,709 2,267 3,769 1,439 2,672 
T. oO. T. oO. T. oO. 4 te oO. 
390 3,276 916 6,655 TES 7,917 2,281 7,954 
«6646 1,268 4Q4 4,016 396 6,036 1,698 4,111 
1,036 4,544 1,340 10,671 15168 135953 3,979 12,065 
M. F. M. F. M. F. M. F. 
224 - 209 & - - 547 1 
1,214 4,108 8,724 680 = - 12,808 ms 
= 3 2 12 _ - - 1 
968 963 203 849 — ae 49 160 
. T. oO. Ae oO. T. oO. 4 ye oO. 
224 15,322 212 9,404 - = 548 12,921 
3 1,931 14 1,052 > - 1 209 
m227 617.253 226 10,456 - - 549 13,130 


2 


Se 


2907 
Semi- 
Total 
Total 
1,858 89 1,947 
49,214 3,202 52.416 
2,013 1,288 3,301 
38,337 44 ,376 82,713 
1,947 52,416 54,363 
3301 82.713 86,014 
5,248 135,129 140,377 
i -f 56,338 
fi = 31,706 
e 4 88,044 
2 es 228,421 
M. F. 
988 39 1,027 
18,438 433 18,871 
444 264 708 
2,639 3,518 6,157 
1,027 18,871 19,898 
708 6,157 6,865 
1,735 25,028 26,763 
i F. 
8,366 318 8,684 
92.382 3,253 95,635 
9,346 2,779 5,125 
14,792 26,627 41.419 
8,684 95,635 104,319 
5,125 41,419 46,544 
13,809 137,054 150,863 
M. F. 
1,621 9 1,630 
75,291 5,619 80,910 
48 72 120 
2,092 2,502 4,594 
iv oO. 
1,630 80,910 82,540 
1290 4.594 4,714 
1,750 85,504 87,254 


298 


ToraL NuMBer or TREATMENTS IN HosprraL AND FreLp 
DISPENSARIES: 


Employees: 
From Temperate Zone 
Others 
Non-employees: 
From Temperate Zone 


Others 


Totals: 
Employees 
Non-employees 


GRAND TOTAL . 


NuMBER oF Hospitau Days: 
Employees: 
From Temperate Zone 
Others 
Non-employees: 
From Temperate Zone 


Others 


Totals: 
Employees Rte ee et ee Ree LEP fe: 
Non-employeessi, keen es. sae ee eres 


GRAND TOTAL . 


NuMBER OF TREATMENTS ABOARD PASSENGER STEAMSHIPS 
NuMBER OF TREATMENTS BY Port Mepicau OFrricers 


NUMBER OF SEAMEN AND APPLICANTS EXAMINED BY PorT 
Mepicau Orricers 


Deatus, Hospitats: 
Employees: 
From Temperate Zone 
Others : 
Non-employees: 
From Temperate Zone 
Others d 
Total: 
Employees 
Non-employees 


GRAND TOTAL . 


Deratus, HosprraL DISPENSARIES: 
Employees: 
From Temperate Zone 
Others 
Non-employees: 
From Temperate Zone 
Others : 
Total: 
Employees 
Non-employees 


Granp Tora . 


* Including 1,342 days in Bobos Sick Camp. 


Unitep Fruit Company 


SUMMARY OF WORK DONE 


Golombia 


Costa Rica Guatemala 
Division Division © 
eS sale (are 
M. F ME e? 3 
748 8 1,242 
18,445 405 13,835 
161 119 
1,655 1,955 
ny oO. 
756 18,850 ; 
280 3,610 
1,036 22,460 é 
Meee M. 
1,778 71 1,525 
48,880 877 23,609* 
1,659 253 1,895 ~ 
10,898 5,199 9,276 3,47 
Ts oO. Ts 
1,849 49,757 1,582 24,25 
1,912 16,097 2,821 12,74 


Banes 

Division Division 
———k era Eo 
M. F. M. Re 
1,423 4 170 11 
17,983 188 51,202 995 
281 368 63 37 
4,660 9,829 1,294 3,296 
T. oO. Te oO. 
1,427 18,171 181 52,197 
649 14,489 100 4,590 
2,076 32,660 281 56,787 
810 7% -1,531 28 
17,234 156 37,975 1,387 
478 44 721 66 
1,841 2,935 2,234 3,496 
bs O. 4 Or oO. 
817 17,390 1,559 39,362 
522 4,776 787 5,730 
1,339 22,166 2,346 45,092 

3 = 

66 76 

Q 1 

25 25 

69 76 

Q7 26 

96 102 

0 * 

4 1 

0 _ 

5 a 

4 1 

5 = 

9 1 


3,761 65,854 


Jamaica 
Division 
———_"————. 
[. F. 
312 2 
73 4,625 
196 153 
24 =: 1, 675 
ar. oO. 
314 18,598 
449 3,199 
658. 21,797 
M. F 
77 = 
72 19 
43, Q4 
Q1 =- 
i¥ oO. 
77 191 
267 Q1 
144 212 
1 
I 
1 
1 
2 
5 
Q- 
1 
5 
3 
8 


MepicaLt DEPARTMENT 299 
D VITAL STATISTICS—Continued 
Panama Preston Tela Truxillo Semi- 
Division Division Railroad Railroad Total 
=a oF 
M. F. M. F, M. F. M. F. M. F. Total 
1,086 42 767 ory 2,685 144 1,254 67 9,987 327 10,314 
14,710 1,349 7,643 QT74 20,404 A471 9,478 232 167,673 8,872 176,545 
120 318 152 Q44 687 1,012 192 Silt 2,394 2,851 5,245 
1,510 3,558 2,267 3,769 1,488 2,832 825 1,370 16,884 29,129 46,013 
is oO. ae Oo. T O. T O. T oO. 
1,128 16,059 772 7,917 2,829 20,875 SYA 9,710 10,314 176,545 186,859 
438 5,068 396 6,036 1,699 4,320 504 2.195 5,245 46,013 51,258 
eoGGe 2.127 1,168 13,953 4,528 25,195 1,825 11,905 15,559 222,558 238,117 
M. F. M. F. M. F. M. F. M. F. 
708 35 1,439 37 1,282 65 2,141 15 11,391 315 11,706 
20,780 it 253, 17,837 235 37,949 Q75 26,429 232 230,865 5,077 235,942 
95 99 829 351 1,250 1,263 235 221 7,405 3,247 10,652 
2,415 5,532 1,757 2,504 3,829 7,408 2,216 4,337 34,487 34,882 69,369 
4 A oO. Ts oO. 4h oO. ie. oO. Te: oO. 
743 22,033 1,476 18,072 1,347 38,224 2,156 26,661 11,706 235,942 247,648 
194 7,947 1,180 4,261 Po Loe eLis23 7 456 6,553 10,652 69,369 80,021 
937 29,980 2,656 22,333 3,860 49,461 2,612 33,214 22,358 305,311 327,669 
- - - - c= = - ~ = = 19,159 
= - - =- = = = Ie = = 10,707 
- - - - - — - = = = 29,387 
1 5 = 1 uh 
52 45 50 56 486 
= 1 6 — 14 
29 21 44 40 254 
53 50 50 57 497 
29 22 50 40 268 
8z 72 100 97 765 
~ 8 = = 18 
= _ = — 2 
1 30 = = 37 
= 8 - - 18 
1 30 = a 39 
1 38 = = oT 
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Deatus, Freitp DisPENSARIES: 


Employees: 
From Temperate Zone 
Others 
Non-employees: 
From Temperate Zone 
Others : 
Total: 
Employees 
Non-employees 


Granp Tora. . 


Deatus, Hospitats AND ALL DispENSARTES COMBINED: 
Employees: 
From Temperate Zone 
Others 
Non-employees: 
From Temperate Zone 
Others 
Total: 
Employees 
Non-employees 


Granpb Torar . 


Deratus, STEAMSHIP SERVICE: 
Passengersit: > pater meee 
Officers, crews and ships’ laborers 
Tora . 
Granp Totat—Deratus AMONG Patients TREATED: 
(Steamship service included) 


Averagrn Datty NumBer or Patrents in Hosprrats: 


Employees: 
From ‘Temperate Zone 
Others ee’ 5 


Non-employees: 
From Temperate Zone 
Others 
Total: 
Employees 
Non-employees 


GRAND ToraL . 


AvrraGme Datty NumBer or TREATMENTS IN HosprtaL D1s- 
PENSARIES AND ItrELp DISPENSARIES: 
Employees: 
From Temperate Zone 
Others 
Non-employees: 
From Temperate Zone 
Others : 
Total: 
Employees 
Non-employees 


GRAND ToTat . 


Banes 


Unitep Fruit CoMPAaNy 


Division 


M. 


F. 


SUMMARY OF WORK DO 


Colombia Costa Rica Guatem: 
Division Division 
a bs tea,” 4 ‘ 
M. F. M. F. 
1 1 
- 1 
1 1 
- 1 
ist ie 
- 1 
78 84 
1 i 
25 35 
78 85 
26 36 
104 121 
4.28 5.08 
108.14 136.70 
2.16 §.25 
15.74 44,22 
112.42 141.77 
17.90 49.48 
130.32 191.25 
50 2.08 3.53 
143.40 51.78 38.92 
ROT) ALALE 1.46 
12.61 9.92 6.88 
143.90 53.86 42.45 
12.88 10.69 8.34 
156.78 64.55 50.79 


MEDICAL DEPARTMENT 301 


D VITAL STATISTICS—Continued 


| Jamaica Panama Preston Tela Truxillo Semi 
Division Division Division Railroad Railroad Total 
_——$$A—_—_ aS pa as aaa ——— ee 

M. F. M. F. M. F. M. ER M. F. M. F. Total 
14 - - = = 19 
5 _ = a ae 6 
14 - = - = 19 
5 _ = = = 6 
19 - - ~ = 25 
- 1 5 ~ ul 11 
20 52 53 50 56 523 
3 - iL 6 = 16 
6 30 oil 44 40 297 
20 53. 58 50 esr 534 
9 30 52 50 40 313 
29 83. 110 \ 100 97 847 
= > = = = 4 
7 = = = = 5 
9 
— = = a = 856 
49 2.04 4.05 3.70 5.92 32.16 
Ri 60.53 49.65 105.01 73.24 648.19 
io oo 3.24 6.90 1.25 29.26 
06 21.83 11.71 30.87 18.00 190.57 
1.01 62.57 53.70 108.71 79.17 680.35 
79 oot 14.95 STT7 19.25 219.84 
1.80 - 84,94 68.65 146.49 98.42 900.19 
1.69 3.10 — 2.12 "77 3.63 28.34 
51.09 44.12 Q1.75 57.35 26.67 485.01 
1.78 1.20 1.09 4.67 1.38 14.40 
8.79 13.92 16.58 11.87 6.03 126.40 
52.78 47.22 23.87 65.12 30.30 513.35 
10.57 ep Be 17.67 16.54 TAL 140.81 


63.35 62.34 41.54 81.66 ; 37.71 654.16 


302 Unitep Fruit CoMPpAaNny 


SUMMARY OF WORK DO) 


Banes Colombia Costa Rica 
Division Division Division 
pee _——— pee 
M. F. M. F. M. F. 
Deatu Rate per THousanp Persons DEPENDENT ON THE 
CompaANy FoR TREATMENT (Steamship employees and 
passengers not included): 
Employees: 
FromyLemperate'Zone:~. arn, s0-0 ee ae ee 8.45 0.00 5.13 
Others} £) 2h ese) RS ae ee 15.79 9.55 13.46 
Non-employees: 
From)\Demperate:Z0ne) (sae en ee ere 1.53 1.34 Satu 
Others os Sind: SLED Se ee an te PE 1.41 1.49 4.98 
Total: 
Employees’... 955 Sens Cee Nene ee 15.45 9.42 13.21 
Non-employees soa) SAS ek oe ee ees 1.42 1.48 5.04 
GRAND LOTALL. 20 (Shee os ee ee 3.84 4.03 8.92 
REPATRIATIONS: ‘ 
Employees: 
From Temperate:Zonetsee 2 or ae eee - Q 1 
Others Saye Nae eae ei ee ea ge oe ee _ 57 4 
Non-employees: 
Brom /Temperate:Zone vise cues ee ee eee ee = = = 
Others iu.3 hse Paes Se fe ae ae ae - = = 
Total: 
Employees #%y-..94 marta ee ee Ie ne - 59 5 
Non-einploy ces). tmes es Poe ae eee ee cee - = = 
GRAND -LOTAL.s, can Lt ee eee : - ; 59 5 
AvERAGE NuMBER oF Hosprtat Days ANNUALLY, PER Em- 
PLOYEE: 5 
Krom: Temperate:Zones es =) ares ene wee 2.30 14.71 9.48 
Others :1.7 2 30.2-2 yes re Oe Ge eee 3.92 4.82 7.97 
TOPAR Aol eke Oo en ee ee ee 3.80 4.94 8.02 
HospritaL ADMISSION Rate ANNUALLY, PER THousAND Em- 
PLOYEES: 
From Temperate'Zotie’) 1 cece an, Wale cutee cee ae 206 792 503 800 © 
Otheraryy a Aa a Ge ry eee ace 373 368 619 ATA 
TOPAT 5 Oe ae ee ne ee ars 360 373 615 490 
AvERAGE NuMBER DIsPpENSARY TREATMENTS ANNUALLY, PER. ; 
“EMPLOYEE: 
From ‘Lemperate:Zone 29%... ne eas eee 4.02 1.71 3.88 5.72% 
Others “7.2 ee eee a SEO ee ee 4.10 6.39 3.02 3.29 
TORAL a: be aos Ae Oe ol bn nye ne aes 4.09 6.33 3.05 3.41 
AvERAGE NumBreR or Emptoyers Non-EFFeEcTIvE, PER : 
THOUSAND EMPLOYEES: 
From Temperaté Zones. $.°)°. ag) tee ee ee 6.31 40.38 26.05 19.33 
Others Soe pela ete gi LAE gh eae Eee Pe ee : 10.77 % 138.24 21.91 15.48 
opal: SA aed fone eee Se? ne) ee ae 10.44 13.58 22.03 15.67 — 
AVERAGE NUMBER OF EMPLOYEES PARTIALLY Non-EFFECTIVE, | 
PER THOUSAND EMPLOYEES: 
From! Tempeérate:Zonem sr. wc er ee ee eee 11.04 4.72 10.67 15.69 . 
Others * ¢ .° 2S ee ee a 11.26 17.55 8.30 9.04 — 


TOPAL scce DP Ge: Pee can arog rey 11.24 17.39 8.37 9.37 © 


MEDICAL DEPARTMENT 


. 


ND VITAL STATISTICS—Concluded 


Jamaica Panama Preston 
Division Division Division 
SS —— ——_-. 

M. F. M. F. M. 


0.00 - 8.00 
1.75 19.41 
31.25 0.00 
50 9.10 
1.74 18.90 
75 8.99 
1.23 13.52 
= 12 

= 12 

- 12 
2.21 5.94 
02 8.22 
03 8.12 
163 704 
1 543 

3 550 
7.68 9.02 
1.62 5.99 
1.67 6.13 
6.13 16.32 
0.05 22.59 
0.09 22.31 
21.13 24.80 
447 16.47 
4,58 16.84 


Tela 


Railroad 


M. 


Truxillo 
Railroad 
a 


ai 


ht o> et 


303 


Total 


6.01 


4.56 


527 
360 
366 


5.30 
3.37 
3.44 


16.52 
12.37 
12.51 


14.56 
9.25 
9.44 


304 Unitep Fruit Company 


Remainingfrom‘last yearv)! 2) a) aan aoe eee ee ee: | 


Admitted this year 


Remiaming yaa Sere ye hs Oana Aero yee sete 


: Emp. 
Discharged: 2.36 hhh 2 ae Pee Oe ed cae ee 
Emp. 


Died) tics. TAs Se eee ed ae Sead eae 


Repatriated’. ./ gh use as cee eee { Emp. 
Total numberof hospitalidaysean aes vee eee | 


Operations with general anaesthesia. . . ........ { Emp. 


Operations with or without local anaesthesia . . ..... { Emp. 


nzns 


Banes 

Division 
T. oO. 
1 25 
1 6 
- 3 
71 1,616 
1 11 
ial 122 
7 310 
66 1,627 
1 11 
12 125 
7 308 
6 14 
- 3 
- 5 
3 66 
2 25 
810 17,234 
ty 156 
478 1,841 
44 2,935 
JA 41 
4 105 
16 455 
9 76 


RECORD 
Colombia 
Division 
TR Oo. at 
4 107 5 1 
1 4 ES 
1 4 4 
2, 6 2 
75 2779 89 3,68 
4 113 4 7 
Ale 4165 54 7 
6 308 16 ~=so58 
78 2,791 90 3,68 
BO 11? 4 y 
41-166 54 68 
6 304 17 
1 95 4 § 
an 5 = | 
tT 3 4 q 
= 10 1 g 
ea iore ig 
1 25 1 3 
2 55 1 
1,531 37,975 1,778 48,88 
98 1,387 ° 71 87 
721 2,234 1,659 10,89 
66 3,496 253 5,19 
9 356 ll 10 
9 170 11 7 
24 2,558 124 4385 
8 257 458 1,91 


——— 


MepicaL DEPARTMENT 305 


LOSPITALS 
Guatemala Jamaica Panama Preston Tela Truxillo 
Division Division Division Division Railroad Railroad Total 
a ee SSS cea Pet oe Se a ae oe ee Grand 
4h 4 he oO. ah 0) T oO. fe oO. d's oO. Total 
1 60 =_ 1 a 61 2 25 3 81 oS 57 19 518 537 
= 1 = = = 3 = = = 1 — Q 1 12 1S. 
6 Liat 1 = = 4 1 5 8 Q = 10 QQ 57 79 
1 9 _ - = 14 = 4 4 ils = 9 4 72 79 
173 +=1,918 aI! 15 oF. 3035 123 «1,831 159 2,736 184 2,039 969 17,920 18,889 
6 62 _ 1 6 88 i UKE i 26 2 Q1 38 421 459 
114 725 15 Q 11 206 41 133 119 326 16 200 422 2,582 3,004 
45 344 Q = 12 462 Q9 937 115 838 95 415 Ba7 3,446 8,703 
171 1,923 19 16 82 1,334 Tee 830 160 25726 183 2,030 963 17,970 18,933 
6 62 te ot 5 91 7 22 6 26 3 Paps 37 422 459 
118 CeAL (vs Q 11 207 42 134 124 315 16 205 433 2,563 2,996 
41 343 1 = 12 469 29 235 nes 842 Q29 418 Qa47 3,440 3,687 
3 Be , 1 = = 30 4 Q1 Q 91 4 66 25 468 493 
- 1 = = 1 = = 1 1 1 = 1 2 11 18 
fd 15 1 - = 3 = 4 3 13 0 5 11 76 87 
5 10 1 = = 7 = ZI ve 13 3 6 Vz 78 95 
= 57 = 1 1 52 5 45 - 50 1 56 11 486 497 
36 1 29 1 Wa! 6 44 = 40 14 254 268 
1 1 oN ae 12 - = = 12 . 6 4 90 94 
- = = = — - = 1 - 1 — 1 = S 3 
B20 22.267 wus ies 708 20,780 1,439 17,837 1,282 37,949 2,141 26,429 11,391 229,523 240,914 
57 643 = 19 Sou. oo 37 235 65 Q7T5 15 232 St5 5,077 5,392 
5895 9,276 243 ral 95 2,415 829 1,757 1,250 3,829 OS eae | © 7,405 34,487 41,892 
926 3,471 Q4 - 99 5,532 351 2,504 1,263 7,408 O91 4,337 3,247 34,882 38,129 
16 140 = 2 3 89 FS 135 4 85: 5 99 65 1,051 1,116 
44 95 1 = Q 112 elie 124 89 Tf 12 51 122 808 930 
34 1,341 1 Q 10 =1,060 49 1,014 65 933 42 691 365 12,909 13,274 


231 28 182 67 509 10 174 603, 3,633 4,236 


— 
> 
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Number of treatments administered 


et er Tr ae te 


Patients sent to hospitals ...... 


Visits:to lodgings'’s Ane. Fie eh ete ee ee Ee 


Operations with general anaesthesia Emp. 


CSA 60 CERO, jel sl Ean 5. ote 


Non-emp. 


Operations with or without local anaesthesia 
Died). <5 (3. Ss leone tee eee oboe acs cere eee ee ee { Emp. 


Repatriated ae tae aint tc eit ea ae eae ee ee { Emp. 


Non-emp. 


mie iti Riieatie betel ite 


Banes 
Division 
a 


ies 3 


1,423 17,983 
4 188 
281 4,660 
368 9,829 


71 1,616 
1 11 
11 122 
7 310 


103 340 
2 3 
69 Q77 
95 492 


. RECORD O 


Colombia 
Division 


a 
ae oO. 


127 27,075 
11 499 
63 1,237 
37 «3,161 


68 1,593 
4 63 
41 161 
6 295 


18 76 


47 1 
8 


Costa Rica 
Division 


*Norr. — The Tela Railroad Company and the Truxillo Railroad Company do not report deaths occurring among employee 
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[OSPITAL DISPENSARIES 


Guatemala Jamaica Panama Preston *Tela *Truxillo : 
Division Division Division Division Railroad Railroad *Total 

re eae aS gee eS ge a *Grand 

eL. oO. Le oO. 4 oO. af ip oO. T: oO. 3 is oO. fies oO. Total 
816 4,337 388 2,759 877 5,986 ey iivi 7,643 2,138 7,596 1,117 4,411 8,366 92,382 100,748 
40 195 Q 517 39 669 Z Q74 143 358 67 198 318 3,253 3,571 
197 912 496 556 118 1,307 WGP VA Aty 687 1,439 191 764 2,346 14,792 17,138 
932 633 150 712 306 2,709 . 244 3,769 LO 22672 S1e 4223" 2179.» 26.627 29,406 
275. 1;918 14 15 S2oee oo 123 = Sol 158 = 1,473 184 2,039 946 14,264 15,210 
6 62 — 1 6 88 of 23 7 25 3 21 38 337 375 
114 725 14 - 11 181 41 133 119 318 16 200 421 2,508 2,929 
45 344 re = 12 435 29 237 115 746 95 415 251 3,266 “ep ys 
4 3 53 99 - - 7 192 71 174 3 = 350 1,133 1,483 
- = - 35 = = = 1 igs 34 — = 16 79 95 
Z 9 110 30 3 - jie 82 106 78 19 3 377 511 888 
14 35 44 45 2 i 30 142 160 161 16 4 494 985 1,479 
= = - = = — = = = = = = 2 2g 
_ - - — - 1 1 - = = - 1 ay 7 8 
29 407 10 103 16 1,054 ie aT 88 350 48 398 765 10,842 11,607 
1 106 51 658 8 499 Oe 409 94 207 37 169 712 =11,939 12,651 
- - - 5 = = — 8 == — = = - 18 18 
- - "d 1 = ue Se! 30 a - = = g 37 39 
~ = - - - - — = = = = = = Q 2 


nd non-employees treated at the Hospital Dispensaries or in their lodgings. 
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Unitep Fruit CoMPANY 


Number of treatments administered 


Number of surgical treatments 
Number of medical treatments 


Total number of treatments . 


Patients sent to hospitals . 


Visits to lodgings 


Died... 


+Banes 
Division 
T oO. 
Emp i z S 
Non- M. - = 
emp Be - - 
( M. - - 
EPR 0 A 
Non- M. ~ - 
emp 1, - - 
M. - 
F, - 
Emp os vs = 
Non- M. - - 
emp F., - - 


Colombia 
Division 


oan 

Tr. 

43 24,127 
a 496 
= 57 
= l3oo 


9,291 
15,567 


24,858 


ae 


1,186 
= 50 
a 4 
13 


964 
87 


{Norr. — The Banes Division and the Preston Division did not operate any Field Dispensaries during the year 1927. 


*Norr. — The Tela Railroad Company and the Truxillo Railroad Company do not report deaths occurring among employee 


MeEpDIcCAL DEPARTMENT 


ELD DISPENSARIES 


Guatemala Jamaica Panama tPreston *Tela *Truxillo 
Division Division Division Division Railroad Railroad *Total 
es fee PS SSS eee Ve ae 
T. i oO. Te: oO. T oO. i 8 oO. fie oO. te oO. dbp oO. 
426 9,498 294 11,214 209 8,724 = = 547 12,808 137 ~=5,067 1,621 75,291 
4 138 — 4,108 3 680 = = 1 113 _ 34 9 5,619 
45 749 - 968 Q 203 - — - 49 a 61 48 2,092 
56 212 3 963 12 849 = = i 160 - 147 eine 25028 
2,980 5,570 2,793 = 3,553 925 26,254 
8,148 11,910 7,889 = 10,126 4,522 61,000 
11,128 17,480 10,682 ~ 13,679 5,447 87,254 
g 391 1 83 - 2,159 = - 1 1,263 Q 263 29 6,537 
- 5 _ 22 _ Q15 = ~~ = Q - Q = 327 
1 2g 7 8 - 98 - - - 8 - 12 1 168 
= 19 Se 3 1 558 = - - 92 = 10 vf 743 
352 598 235 = 60 1,185 3,475 
149 366 123 = 6 106 845 
a 3 = 8 = - = = = 5 ss oa = 13 
a on e 6 a i — * * * * | 6 
ay » ae 5 e ad ct un * * * * 2 5 
Mi = = = “a eM ‘a a1 * * * * Pe 1 


nd non-employees treated at the Field Dispensaries or in their lodgings. 
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*Grand 
Total 


76,912 
5,628 
2,140 
Q,574 


: 


310 Unitep Fruit Company | 


DEATHS BY AGE 


Banes Colombia Costa Rica Guatemala 
Division Division Division Division 
aoa FY oF a r 
Non- Non- Non- Non- 
Emp. Emp. Emp. Emp. Emp. Emp. Emp. ° Emp. 
Age and Sex eee joa ea [ee a pee wien ee 
T. O. Ad Or Tce 10s Use Os the, LOE eh Tee TOF = i.e 
M. - = ee - => = == ae! i = 
Under 1 year { res ty she ares 2 Ss Se Lc oek 2 Mee FD . oe” ee 
M. Boe ag! Ge a ee, 
lto 5 years { Er. Ne ia a es. ha es Lars As are agli S 
M. - = - - - = - = - - ita | =a - 
6 to 10 years { Fr... ee 20 ky ae, dene ps Pea s 
M. —" 8 a =e fi) eee, = A = 2 = 4b - 
11 to 20 years { rt. Tey te ears rr a > 9 Eee pak ere rey i 2 3 
M. = 25 aos =e = 2 wena) = al = Fal - 
21 to 30 years { KF... Uae e ey are. 4 cf 6 aN. tie Se yak fe. 
My tick ae epee Renate ram wre Nat 4) = = Ee = — 24 = = KE 1 
31 to 40 years { ie pee ae ey mes nee hy 1 a i poe 
M. =e = = eke ee Se = = Ale 1 
41 to 50 years { noe Oily orl in ete a. ace ie eae et ees 
M. = = = A a al ae 8) =) - 
51 to 60 years { a. Ora ek foes pas =F a Sry vs yee A 
61 to 70 years M. ch hee ore SA ee or Meeps fas” Sr 
Ee = = oS cts ie = a 0! a. a = 
Over 70 years { ve 5 - é ie - oe u , . : ies 5 : e 
Unknown . .{ M- DEE ie ponds oh ane iia a 
M. a iy ry ales — %6 ih) 1 83 = 7 =" 60 2 & 
these: { Fe = 18 howe WA c= Oli Sis Ga 
Garanp TOTARY 2) eee tae eh OD 2 30 = ef) 1 25 1 84 1 35 — 60> 258 


*Norg. — The mortality records of the Tela Railroad Company and the Truxillo Railroad Company are defective, inasmucl 
as deaths among employees and non-employees are not reported unless they actually occur in the Hospitals; whereas the mor 
tality statistics of the other Medical Departments include all deaths among employees, and the deaths of non-employees residin; 
on the plantations when the deceased have been given medical attention by members of our medical or dispensary staffs. 
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NATIVITY AND SEX 
Jamaica Panama Preston *Tela *Truxillo *Semi- 
Division Division Division Railroad Railroad Total *Total 
age sae See J Saat (GE, 
Non- Non- Non- Non- Non- Non- 
Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. 
—A—— eS —_—_—_——  —*— ——-~. eee Aa —A__, "SS, ——— A, 
me ©. T,,..O. he OR hee) TOF f£5'0 Hig ON Fe be C8 TL oesOla 2 O: fe ACO OSs BAR OR 
-— —-— 3 = A gi 3 = = “kerk = 3 = oes 7 = - — 29 29 
-_ —- — = = - = 2 = - eg = la 1 7 Fee 6 a EA ABT) aks 
= - Q - = = 1 - = = 2 -— = =o = - = = Q - - - il 11 
- = ~ = = a = - - - 1 => a i = = 1 == - ill 11 
— = = = = = a = = = 3 = = _ Q = tS — 1 = = = 8 8 
Se | Spe ce eae mes 2 a ee Se) Ag 6 
- 1 - - = = _ 4 = 9 = 1 - 10 = 3 ut 4 - Q 1 47 - 17 65 
- 1 - il = = = 1 = i = 4 - - = 3 - - 6 = 1 — 20 21 
- 1 i = 8 = i i ide) = Q — 5 = 1 — 23 — 3 1 161 - 19 181 
=- il = = =e co a 4 1 = 6 - = = vi = 1 = 4 - 3 —- 39 42 
= 5 = - —- 14 - 1 1 — Ye —- 13 3 6 - 15 = a 2 143 4 23 Lz 
- 1 a =) oS = 7 SS Q = = = 4 = Se 3 — Q oe 35 
- A ey litem alt aes = 5 = Q = = > I - 6 -— = eas ak all 96 
- 1 - = ee et = sea Q = = 1 - me Tia Q = Q aL SME 14 
= 1 2 - - 13 oF 1 Q Q = 1 = 2 = - =—- = 2 4A Q 6 54 
- - - - 1 - 1 - = - 1 = _ 1 — - —. = = = Q 1 6 9 
- Q ee — 4 = 1 — 1 = — = = i = it = 1 3b 20 - 9 32 
- 2 a a et te 1 = = 1 - = - = = = = - 2 = 3 5 
=- — i = = iil = 1 1 2 = 1 = = = oa p= 1 - - 1 8 4A 3 16 
= — c= = c= = = = 1 = = = = = = — = - - 1 1 
cg SE ag EE eee ee a a ae ae, eee en, mee a | 6 
eh eo) geek Fe! he - - - - =— == - - - = - ==. - if 1 
- 14 3 5 lin Weil - 13 Ee layed 24 — 50 oy BNL LS tees - 19 PING ELI 1S, 670 
= 6 = it 1 - 17 1 276 = = S37 1 <=) B) 1g 5 160 177 
—- 20 3 6 eos, - 30 5 53 eo —- 50 6 44 Pro6 —- 40 D230) 165297 847 
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Unitep-Fruit COoMPANy 


NATIVITY: 


Barbados. . . 
British Honduras 


British West Indies (other than 


Jamaica and Barbados) 
Canada 

China 

Colombia . 

Costa Rica 
Cubase. ; 
Dutch West Indies 
England . . 
French West Indies 
Germany . 
Guatemala 

Hayti 
Honduras . 
India 
Italy . 
Jamaica 

Mexico . 
Nicaragua 
Norway 

Palestine 
_ Panama 

Porto Rico 
Salvador 
Spain 
Syriai ty a 
United tates ! 
Unknown . 


TOTAL oG ay 


DEATHS BY NATIVITY 


Colom- Costa Guate- Ja- Pan- 


Banes bia Rica mala maica ama 
Div. Div. Div. Div. Div. Div. 
1 ~ 3 - - 1 
= ar 1 = as a 
- 2 3 - - 4 
= = = if = 

1 = 1 - ~ ~ 
98 1 - ~ Q 

= S| 2 4 4 
50 - - - ~ - 
oS 1 = = a a 
= FLA) 9 1 as = 
- ~ eee 66 ~ ~ 
35 & = Q 
_ eS ee ila eh Mere 1 
= “ = 1 5 1 
a 1 z a bs = 
13 4 67 2 NE 44 
— — 9 — — Q 
ne a ae = 1 wind 
=| MIS 2 recAl 
ee, a8 9 ae me 


105 104 = = 121 98 29 83 


Pres- 
ton 
Div. 


110 


*Tela 
Rail- 
road 


I eB athe Mae 


| ew | 


*Trux- 


illo 


R.R. 


= || 


| —_—— | 


| om & | 


*Total 


S> Cr 


* NOTE. — The mortality records of the Tela Railroad Company and the Truxillo Railroad Company are defective, inasmuch 
as deaths among employees and non-employees are not reported unless they actually occur while the patient is confined in the 
Hospitals; whereas the mortality statistics of the other Medical Departments include all deaths among employees, and the 
deaths of non-employees residing on the plantations when the deceased have been given medical attention by members of our 


medical or dispensary staffs. 
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314 Unitep Fruit Company 


CLASSIFICATION OF 


Banes Colombia Costa Rica Guatemala — 
Division Division Division Division 
Non- Non- Non- Fi 
Emp. Emp. Emp. Emp. Emp. Emp. Emp. 
SSS — 


PaO VES OS I Ofy le On Lee Of al Oa eee 
ENDEMIC OR INFECTIOUS DISEASES: 
Typhoid fever (abdominal velo and id pica 
Typhoid fever. . . . Siac 2 See ee ae ee ee 
Paratyphoid fevers: i +. p00 casei ose satel Genes See ee ee ee 
Malarial fever or cachexia: 
Hstivo:antumnal (oy 2 cee ee Cae eee 5 
Tertian 2 20. cee a ee, Fee a ee eee ee 
if a 


| 
Or 

| 
oS) 

I 
— 

! 

I 
_ 

| 
wo 


Quartan?t*. 5 Oe ee eee eee 

Mixed 3862. 0 32 Se eee ee ~ 

Clinical. ue. 8 eh eo a ee Se onc ee ee ny 

Cachexia. . . w tends, aise tl Wee nel eee BRO RE ge eee a 

Hemoglobinuric fever nue) Bla licra 5) 0 alent oy? Vag es See ree ee a ga ee 
Diphtheria: <5 6 ste ae Be ee a a ee 
Influenza whi. jet ee ee 
Dysentery: 

Amebie se - 5:2. SNe ero AP duce poe nee a 

Bacillary . . jas! wee. ee Sl ee 

Unspecified or due torather causes <)> Mok SMR ee pe ee 
Erysipelas .. . folate Ceo) Wg oy ey OT eee 
Epidemic cerebro- spinal meningitis J Pon et He eee ee a ea 
Purulent or septicemic infection .........: - - - = - 
Tetanus .. f dhee" odes tet ar ae ee 
Tuberculosis of the respiratory system: 

Acute pulmonary tuberculosis . . . . =PANe, =, 8 ts 

Other forms of tuberculosis of respiratory organs . = SS 
Tuberculosis of the intestines or peritoneum... . - - - - = 
Tuberculosis of the vertebral system ....... - - - - = 
Disseminated tuberculosis: 

Acute (including miliary tuberculosis of the lungs, 

except that specified as chronic or pulmonary) . - - - - - 

Chronic . Se ee] Se Re eS eS Se SS ee 

Syphilis (includes syphilitic infection of any organ, 
tissue or structure of the body): 

Tertiary. 2) oS 8 EO OE OO a on ee oe ee ee ee 

Hereditary ... ra ee ere ee Gee ee ee Ne SS SS 

Period not specified oe SR oes a ea ogee eS SS i 


| 

| 

| 

| 
pad 

| 
_ 

| 

| 


Let all 
| 
| 
| 
| 
| 
| 
| 
po 


| or | 
| 

1 = | 
| 
| 
| 


| 
| 
| 
| 
lw wl 
| 
| 


UF tet Sy 
| 
| 
| 
| 
| 


— 
| 
| 
| 
| 
| 
| 
| 
— 
| 


GENERAL Diseases Not INCLUDED ABOVE: 
Cancer or other malignant tumors of the buccal 
cavity: 
Cancer of thejaw . . ERD St a ee 
Cancer or other malignant tumors of the stomach 
and liver: 
Cancer of the esophagus | 2... Bais 6s, eee ee ee ie Pe ee ae 
Cancer of the stomach . . soe ac een Se ae ee ee ee 
Cancer of the liver and gall bladder. . . So ee a a ee RS ee ee 
Cancer or other malignant tumors of the peritoneum, : 
intestines and rectum: 
Cancer of the intestines (except rectum) .... - - - - - = -=- 1 =- = = = = 
Cancer of the rectum.and anus 2)... 5. 00> =) = SR = = Sees] = =| 
Othefay & <-. a ee 
Cancer or other ‘malignant tumors of the female 
genital organs: 
Cancer of the ovary and fallopiantubes ....- - - - - - -=- 1 = = = 
Cancer of the utertis 005" 3-3 kk eee ee a), ee ee ee eee 
Others .. . Pe a Wn MR age SORT ar a ge a 
Cancer or other malignant ‘tumors of the breast. . —- ee ery ee a 
Cancer or other malignant tumors of other or un- 
specified organs: 
Cancer of the lung:and pleura... a. 4. ee SS eS eS OS | ee 
Cancer of the pancreas . . PD tie oe Eb Re ea i ae 6 eee 
Cancer of the bones (except jaw) | win pose hate Se Pt a a a a a 
Others 2 6 wb ce ee a a ew ss) 2 eS i a ee 


ee 
| 
| 
| 


| a | 
| 
| 
| 


| 
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IEATHS BY DISEASE 


Jamaica Panama Preston Tela Truxillo Deaths in 
Division Division Division Railroad Railroad Semi-total Hospitals 
ae ESE ean en, ae Stee = saa. a ee N ee ok RR 6S SSS 
Non- Non- Non- Non- Non- Non- Non- 
np. Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. 
— SS SN SS SN NN —_ I OS ——N ———s a, —_ o“—“—_ a 


Ooi is RO i. Oo, De Os TO ak. Os Te Onn. OO: De Oe LenOe J Ot Deo Ol Hotalme st Ok Tor ©. 
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Pe Sabet enh ee rs 2a Ee ier ele ee 1 4 ey 
par ge Ree wes SEAN ee pee = oes ee eS ee SS i eee 1 fe. eee -* 
eS a ea Ne a Th Bisa ae | re ger ee ee eae | 1 = ie - 
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316 Unitep Fruit Company 


CLASSIFICATION OF DEAT: 


Banes Colombia Costa Rica Guatemala 
Division Division Division Division 
E forint pen OE eee 
es mp. mp. mp. mp. mp. mp. mp. 
GENERAL DISEASES NOT IncLuDED ABOVE Pai Aes bpp tee maaan ; ; 
Continued TSO. BEA OL ST Over One a Ove: (Ones Cesc 
Chronic rheumatism or gout: 

Chronic rheumatism (30%. (4c 2 eo. ea on See ee See ee i 
Beri-beri yo oes eg! oe We lip cee ee Pe eg) nie ea el a 
Diabetes 0. eet ag ee Pee hoe chs eats, OR Sk Been es ales) Bee nie oe 
Anemia, Chlorosis: 

Pernicious anemia are Sigh, we eT a ee aU et Sie dee 


Other anemias aiid chlorosis: 74 of a/so Be veh ein he ee cen 
Diseases of the thyroid gland: 

Exophthalmie goitre: 50, ove aie oe ee Bieta a es ee loa 
Other general diseases: 

Purpura -hemorrhagica, ¥ 285.09 “viele fle oe et 

Others oo. ais hh tie eel tah neg cen) TP eek ce ep ae cc aa 


DisEASES OF THE NERVOUS SYSTEM AND ORGANS OF 
SPECIAL SENSE: 


Encephalitis... SRS ee ae A ee, aan eee is Oy) ne eo 
Meningitis: 
Simplehecr see tae geal Pe RAS, Pe ASICS Chee ase Se oat ie ee Meee ee oe ecg 
Non-epidemic cerebro-spinal meningitis . Boy RO ae pe are Be ae ee Sa, See a ee 
Progressive locomotor ataxia (tabes dorsalis) ...05 .- = "= =) = 51 =" ]=s=— 29 =) = 


Other diseases of the spinal cord: 

Paralysis agitans (Parkinson’s disease) . . ... - - - - = = = = = = = = = 
Cerebral hemorrhage, apoplexy: 

Cerebral hemorrhage . BP ay Ah Melman, Oh) iL aoe Ll i ee ee Le 

Cerebral thrombosis andvembolisom . 2. 00.) = SS be = See SP pees a ee 
Paralysis (without specified cause): 

Hemiplegia . . . NEO 58 APR ES Ch ae RE ee dae nw Ss re oe a tag a a 

Other forms of paralysis | ea VOR? oS toate. anes <a) a ne en 1 
General paralysis (of the insane). . ....... - - - = = = ©&£ = = = = 
Epilepsy ... ke Te POD ee 
Infantile convulsions (under 5 years ‘of age) . oe Sy SE a Se re edd ee eee 


bee] 
eat 
We utGie 
jatiaen 
a Pa 


DISEASES OF THE CIRCULATORY SYSTEM: 


Pericarditis . . . Ee Me eR a MM Mae ice com th TN 
Acute endocarditis and myocarditis: > 
Acute endocarditis. 0.02) so a A me rc ee 
Acute myocarditis 0 6 as@ a be ee ee ee Sa eee 
Angina pectoris . . aS es Rae ee ee) Se PR SS ee ee a 


Other diseases of the heart: 
Chroniciendocarditisas. 00a) sere ce ae 
Chronic myocarditis . . Sa: er 
Other chronic diseases of the heart . NL haare kit 
Aneurism . . ee eee ee 
Atheroma and other diseases ‘of the arteries Feet ee ky Ue ai 
Embolism and thrombosis (except cerebral) . . . . - - - - - 
Hemorrhage without determined cause; other. dis- 
eases of the circulatory: systei.) ).0) os -  e 
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Diseases OF THE RESPIRATORY SYSTEM: 
Diseases'of the larynx (except tuberculosis and eancet)\.— 9) = p= y= a ee 
Bronchitis: 

Acute 20 shy Se Ee oa ee Sak ee eg 

Chronic. . my EY ba ets hoe Ras ee 
Broncho- -pneumonia (including capillary bronchitis): 

Broncho-pneumonia ... . : ose VAL ae ae LS ai 2 OR SL 1 Oa eee 
Pneumonia: 

Lobar . wil See es, ee Ee 1S ee ee Oe 

Not otherwise specified . Ree eet ity lie Sa eles Se Se 
Pleurisy: 

Empyema of thoracic’ cavity 7:0... a st See Se ee a i 
Gangrene of the lung .°.00.°s 20 fe ats ae Ae, ee ee 
Asthma’) < . 0S) yet ee Se, ea a Se 
Other diseases of the respiratory system (tuberculosis 

excepted) : 
Others... Ses oc a, AER Lee es Be ee ee eee 
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Y DISEASE—Continued } 
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DISEASES OF THE DIGESTIVE SYSTEM: 
Diseases of the pharynx and tonsils (including 
adenoids) : 
Ludwig’s angina . 
Others . 
Ulcer of the stomach and duodenum: 
Ulcer of the stomach . 
Ulcer of the duodenum . . 
Other diseases of the stomach (cancer excepted) : 
Gastritis ak 
Stricture or stenosis of pylorus | ‘ 
Diarrhea and enteritis (under 2 years of age). 
Diarrhea and enteritis (2 years and over) 
Appendicitis and typhlitis . 
Hernia, intestinal obstruction: 
Hernia =. 
Intestinal obstruction 
Acute yellow atrophy of the liver 
Cirrhosis of the liver: 
Returned as alcoholic 
Not returned as alcoholic . 
Other diseases of the liver: 
Abscess of the liver, amebic . 
Other diseases of the liver . : 
Diseases of the pancreas except cancer 
Peritonitis of unstated cause 
Other diseases of the digestive system (cancer and 
tuberculosis excepted) See 


Non-VENEREAL DiIsEASES OF THE GENTTO-URINARY 
SYSTEM AND ITs ADNEXA: 
Acute nephritis (including unspecified under ten 
years of age) . . 
Chronic nephritis (including unspecified over ten 
years of age) . 
Other diseases “of the kidneys and their adnexa (dis- 
eases of the kidney in pregnancy not included) . 
Diseases of urethra, urinary abscess, etc.: 
Stricture of the urethra . 
Others : 
Cysts and other benign tumors of the ovary . 
Salpingitis or pelvic abscess . are 


Tue PUERPERAL STATE: 
Accidents of pregnancy: 
Abortion : 
Other accidents of pregnancy 
Puerperal hemorrhage 
Puerperal septicemia . é 
Puerperal albuminuria or convulsions . 


DISEASES OF THE SKIN OR CELLULAR TISSUE: 
Gangrene . . 
Boil, carbuncle, furuncle 
Phlegmon, acute abscess 


DISEASES OF THE BONES AND OrGANS OF LocoMoTION: 
Diseases of the bones (tuberculosis excepted) 


MALFoRMATIONS: 
Congenital malformations at births pay ch 
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SY DISEASE—Continued 
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CLASSIFICATION OF DEAT 


Banes Colombia Costa Rica Guatemala 
Division Division Division Division 
7 (<<: 
Non- Non- Non- 
Emp. Emp. Emp. Emp. Emp. Emp. Emp. 
—— — —— ——S ——-W —— —— 
O77 Chet OS ae OS, STO wl ce 2” Teer | aeanele 


Dismases oF Earty INFANcY: 

Congenital debility, icterus and sclerema: 
Marasmius<. 40.2. 6 .oe ern te oe a, Be a a ee 
Inanition:®) wy. is, 6 Re a EE eh a cn te 
Others .. . coe ap SS PE ey 

Premature birth, or ‘consequence of labor: ‘ 

Premature birth Meee Si ek ee i ae hee te LE ie Re eee 

Other diseases peculiar to early infancy: 

Asphyxia neonatorum 37. noe Le ae. 2 et = ee eo a 
Umbilical infection’, 27d Sle LS (Sh SS ee ie 
Others) ore ie a RS a ee ee 

Lack of care Sy eo see Rt OPTRA ce rd 


Oup AGE: 
Old ‘age (senility) © =...) gP Av Secs Sr ge en 


EXTmeRNAL CAusES: 
Suicide... Gh uneeyeRs hgh Bea, Peace ety eee re me Meee i 6) ce ee 
Poisoning by venomous rg UTS bs. esis ee ee eee ag eT aa ea 
Other acute poisonings “) 28. Gos Se, be eS ee 
Burns and scalds\ ie) Gac egay when eee ye ee ee 
Aceidental-drowning/4 7. oh sees te as Oke ere: ee 
Injury by firearms. . . yd ta Abas my 
Injury by cutting or piercing ‘instruments Lac Nawae A ee 
Injury by falls... . - 
Traumatism by other crushing (vehicles, railways, 

landslides, tes)" ; eas ae ent ee ee 
Electricity .. Soe Peeae mS a hk ee bel okt tS 
Homicide by firearms . . Aes eh PM Fa 
Homicide by cutting or piercing instrumentd » «soe Sy wee, os ees ee ee eee ee 
Fractures (cause not specified)... ....... 57 57° 7 ~°7~°5 0°25 2°24 ~ 5 5 = = = = 
Other external violence: 

Explosions ... Reanim PN ler ag re 

Other external ‘violence’ ac) Be, dich el ees SRE aD cee ee ae Eee 
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Int-DeEFtnep DIsEASsEs: 
Ill-defined organic diseases ........... 5 57° 5 ~=-~=75>~ 
Sudden death ... . RAN e ee, mente telling vata oot, Se eT Ah 
No disease; malingering Se SW ye nici ate Ree ase eee ee ee 
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Y DISEASE—Concluded 


Jamaica Panama Preston Tela Truxillo Deaths in 
Division. Division Division Railroad Railroad Semi-total Hospitals 
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Enpemic or Inrectious DisEAsEs: 
Tuberculosis of the respiratory system: 

Acute pulmonary tuberculosis Me 

Other forms of tuberculosis of respiratory. organs 
Tuberculosis of other organs and structures: 

Tuberculosis of the genito-urinary system 
Syphilis (includes syphilitic infection of any organ, tissue 

or structure of the OME 

ertiaryee ee ‘ 

Period not specified . ‘ : 
Gonococcal infection except ‘that of the eye « or adnexa . 
Gonococcal ophthalmia A eat 2. MA Ansa se, 


GENERAL Diseases Nor IncLupep ABoys: 
Cancer or other malignant tumors of the stomach and 
liver: 
Cancer of the liver and gall bladder . 
Cancer or other malignant tumors of the peritoneum, 
intestines and rectum: 
Cancer of the intestines (except rectum) . 
Cancer or other malignant tumors of other or unspecified 
organs . 
Beri-beri . 
Anemia, Chiarasise 
Other anemias and chlorosis 
Disease of the spleen 


DisEASES OF THE NERVOUS SYSTEM AND ORGANS OF 
SPECIAL SENSE: 
Progressive locomotor ataxia (tabes dorsalis) . 
Other diseases of the spinal cord: 
Others. . 
Paralysis (without specified cause): 
Hemiplegia .. . sae 
Other forms of paralysis E 
Other forms of mental alienation 
Epilepsy . 
Chorea: 
Neuritis . .. 
Diseases of the organs of vision and adnexa ‘(except 
gonococcal infection) : 
Other diseases of the eye and its adnexa . 


DISEASES OF THE CIRCULATORY SYSTEM: 
Other diseases of the heart: 

Chronic myocarditis. . 

Other chronic diseases of the heart 


DISEASES OF THE RESPIRATORY SYSTEM: 
Pleurisy: 

Pleurisy . 

Empyema of thoracic cavity 
Asthma cas 


DISEASES OF THE DIGESTIVE SYSTEM: 
Cirrhosis of the liver: 

Not returned as alcoholic 
Peritonitis of unstated cause 


Non-VENEREAL DISEASES OF THE GEntTTO-URINARY 
SysTEM AND ITs ADNEXA: 
Chronic nephritis (including unspecified, over ten years 
of age) 
Diseases at the urethra, urinary abscess, etc. 
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EPATRIATIONS 


Jamaica Panama Preston Tela Truxillo 
Division Division Division Railroad Railroad Semi-Total 
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DISEASES OF THE SKIN OR CELLULAR TISSUE: 
Phlegmon, acute abscess . 
Other diseases of the skin and its adnexa: 
Ulcer of the skin é Z 
Other diseases of the ska and: edera A 


DISEASES OF THE BONES AND ORGANS OF LOCOMOTION: 


Diseases of the joints ae and rheumatism ex- 
cepted) . : 
Other diseases of the bones or ‘organs ‘of locomotion . 


Otp AGE: 
Old age (senility) 


EXTERNAL CAUSES: 
Traumatism by other crushing (vehicles, railways, land- 
slides, etc.) . oats: 


TOTAL . 
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CLASSIFICATION OF DISEASI 


Costa Rica 
Division 


Banes Colombia Guatemala Jamaica 
Division Division Division Division 
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Endemic or Infectious Diseases: 
Typhoid fever (abdominal typhoid and 


paratyphoid) : 
Typhoid fever 
Paratyphoid fever 
Typhus fever (exanthematous) . 
Relapsing fever (spirillum obermeieri) 
Melito coccosis (Malta fever) . 
Malarial fever or cachexia: 
Estivo-autumnal 
Tertian 
Quartan . 
Mixed . 
Clinical 
Cachexia 
PEL INES fever 
Smallpox 
Measles 
Scarlet fever 
Whooping cough 
Diphtheria . : 
Influenza (Complications): 
Pneumonia . 
Bronchitis 
Heart disease . 
Nephritis 
Meningitis . : 
Gastro-intestinal 
Puerperal 
Others . 
Miliary fever . 
Mumps .. 
Asiatic cholera 


Cholera nostras (choleriform enteritis) 


Dysentery: 
Amebic 
Bacillary : ; 
Unspecified or due to other causes : 
Plague: 
Bubonic . 
Pneumonic. . . 
Septicemic . 
Unspecified 
Yellow fever : 
Ictero- hemorrhagica spirochetosis ; 
Leprosy Biche tay 
Erysipelas ; 
Acute poliomyelitis 
Encephalitis lethargica : 
Epidemic cerebro-spinal meningitis 
Other epidemic diseases: 
Alastrim or Kaffir milk-pox 
Varicella . ; 
Rubella 
Dengue 
Yaws 
Others . ; 
Purulent or septicemic infection | 
Glanders and farcy . . 
Malignant pute (anthrax) 
Rabies 
Tetanus . 
Mycoses . 
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Endemic or Infectious Diseases 
—Continued 


Tuberculosis of the respiratory system: 

Acute pulmonary tuberculosis 

Other forms of tuberculosis of fete 
tory organs 

Tuberculosis of the meninges or of the 
central nervous system. ; 

Tuberculosis of the intestines or peri- 
toneum .. 

Tuberculosis of the vertebral column 

Tuberculosis of the joints 

Tuberculosis of other organs and struc- 
tures: 

Tuberculosis of the skin and_ sub- 
cutaneous cellular tissue . . 

Tuberculosis of the bones (except 
vertebral column) . 

Tuberculosis of the lymphatic system 
(except the mesenteric and retro- 
peritoneal glands) : 

Tuberculosis of the genito- urinary 
system . Pa LD 

Tuberculosis of other organs 

Disseminated tuberculosis: 

Acute (including miliary tuberculosis 
of the lungs, except that specified 
as chronic or pulmonary). SF: 

Chronic . . 

Syphilis (includes syphilitic infection of 
any organ, tissue or structure of the 
body): 

Primary 

Secondary 

Tertiary . 

Hereditary . : 

Period not specified . 

Soft chancre 

Gonococcal infection except that of the 


eye 
Gonococcal ophthalmia 


General Diseases Not Included Above: 


Cancer or other malignant tumors of the 
buccal cavity: 
Cancer of the lip 
Cancer of the tongue 
Cancer of the mouth 
Cancer of the jaw . 
Others . 4 
Cancer or other malignant tumors of the 
stomach and liver: 
Cancer of the pharynx . 
Cancer of the esophagus . 
Cancer of the stomach. . 2 
Cancer of the liver and gall bladder . 
Cancer or other malignant tumors of the 
peritoneum, intestines and rectum: 
Cancer of the mesentery and _peri- 
toneum . lee 
Cancer of the intestines 
rectum) 


(except 
Cancer of the rectum and anus . 
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CLASSIFICATION OF DISE 


Banes Colombia Costa Rica Guatemala Jamaic 
Division Division Division Division Divisi 
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General Diseases Not Included 
Above—Continued 


Others= 37... - - - - ~ -- - _ = il = a = a 
Cancer or other malignant tumors of the 
female genital organs: 
Cancer of the phe and fallopian : 
tubes .>. . Fergie. wen has ee Nr -- - - - - 1 
Cancer of the uterus age age = -- - - - - 8 - - - 3 ~ - - - - - 7 
Cancer of the vagina and vulva, fie - - = ~ - - = ~ - - = = = = = oe 
Othersiavans.- - - - = ~ -- - - - - - — - = 1 ee 
Cancer or other malignant tumors of the 
breast . . . = a = SS oS = - lI il = =a ed = - - = 
Cancer or other malignant tumors of the 
Skint cee - - - = - -— =— = = Sy bm = = =| = = = 
Cancer or other malignant tumors of : 
other or unspecified organs: . 
Cancer of the larynx . . Vag. -- - ~ - - = ~ - - - - - = - --- 
Cancer of the lung and pleura. Bes ae - - = ~ - - = _ - - - - - = - --4 
Cancer of the pancreas. - - - - - - = — — - - _ - - - --4 
Cancer of the kidneys and suprarenals - - - - - - - = - - - - — - = - - - = 
Cancer of the prostate. ...... - -- - - - 
Cancer-ofthe-bladder ....... - -- = - ] 
Cancer of the brain . . . Par be ra = - “= - - - 
Cancer of the bones (except jaw) . — - - - - Lo aa tS - Q - - - - = ~ - - = 
Cancer of the testes... ..... =- -- - - - - 
Others... . - -- - - 1 1 
Benign tumors and tumors not returned 
as malignant (except benign or non- 
specified tumors of the ovary and 
uterus) : 
‘Tumoriof brain’ 2ets wae ee ee - - - - - - = - - - ~ - - = - - - = 
Thimor2of thorax. 4. eee ee -- - - - - = ~ - = - - - = - - - = 
Tumor of abdomen 4 2... 3 2. = ae ee — Ss = + - - 1 - ~ = Lo =e 
shumor ofbladder |. faar.a ace ere - - = - - - = - - - ~ - - = - - - = 
Wumoriofsprostate: —- ¥. 8. cee Se el gt = a — = = - - =- = - — = 
Tumor of other location ...... = - @ Steal - 8 - - - 1 - 1 - - = Q - - = 
Acute febrile articular rheumatism ... - 21 - 1 may ee ge ag 1 97 - 14 - -o- - --- 
Chronic rheumatism or gout: 
Chronic rheumatism ~.). 2. ©...) = 6 
Chronic.gout ol? aa ee ee ee Q2- - - -- - - - - ~ - - = = - - = 
scurvy >... PRA S NOR eal SAMS cr eae Be pS = = 
Pellagea’ 8 coy 4) ae eee - - = - Q 
[Beri-berl eee. Se. eee aes ere l1- - _ 4 - 
Ricketsim ence.) --o8 pies Meee Ae as co = = 
Diabetes... . rs RP Cue a - - I - 1 
Anemia, Chlorosis: 
Pernicious anemia. a co oo 1 ae = i ee = aes - = i = --+-4 
Other anemias and chlorosis ee hy Se Le = rl - 2 = = —- 102 — 4 - - - - - - 4 
Diseases of the pituitary gland .... - - - = ~ - - = ~ - = - - - = - - - = 
Diseases of the thyroid gland: 
Exophthalmic goitre . = Tiki - - - 1 - - = _ - - Jj - - - = 
Other diseases of the thyroid gland . _ -- - - -- = - - = ~ - - = - - - 5 
Diseases of the parathyroid glands .. — - - - - - - = - - - - - - = - - - = 
Diseases of the thymus . ~ - - - - - - = ~ - = ~ - - = - --- 
Addison’s disease (disease of the adrenals) - - - = - -- - = - - ~ - - = - - - = 
Disease of the spleen . . ee fa —- = == 21 = t= ~ 7 = - - - = ~ - - = 
Leukemia and Hodgkin’s disease: 
Keukemia shee 0 Se sae ee = SS = =oShs - 
Hodgkin’s disease . . Sa Hip ls = = oS Oe 
Alcoholism. (acute and chronic) . F - - - = Q }1o- - 1 
Chronic poisoning by mineral substances — - - ~ 
Chronic poisoning by organic substances - -- - - ---- - - - ~ - = ts - —\ ae 
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General Diseases Not Included 
Above— Continued 


Other general diseases: 
Acidosis . . . 
Amyloid degenerations 
Autointoxications . 
Hemophilia : 
Purpura hemorrhagica . ; 
Others . Si ae 


Diseases of the Nervous System 
and Organs of Special Sense: 
Encephalitis es ieee scar ati 
Meningitis: 
Simple abe: 
Non-epidemic cerebro- spinal | menin- 
ULI S Ree 
Progressive locomotor ataxia. (tabes 
dorsalis) at 
Other diseases of the ‘spinal cord: 
Bulbar paralysis (Duchenne’s disease) 
Paralysis agitans (Parkinson’s disease) 
Acute ascending spinal Saae (Lan- 
dry’s disease) are ahs. 
Myelitis . 
Others) 2). 
Cerebral hemorrhage, apoplexy: 
Cerebral hemorrhage 
Cerebral thrombosis and embolism 
Paralysis (without specified cause) : 
Hemiplegia : tomar 
Other forms of paralysis s 
General paralysis (of the insane) 
Other forms of mental alienation 
Epilepsy . aA gee 
Convulsions (non-puerperal) “6 years 
and over) .. 
Infantile convulsions (under 5 years of 
age) 
Chorea: 
Chorea ; 
Hysteria and neuralgia 
Neuritis . . ; 
Softening of the brain... 
Other diseases of the nervous system 
Diseases of the organs of vision and 
adnexa: 
Diseases of the eye (except tumor) . 
Follicular yieipenten ; 
Trachoma : 
Tumors of the eye” : 
Other diseases of the eye 0 or its adnexa 
Diseases of the organs of hearing and the 
mastoid process: 
Diseases of the ear d 
Diseases of the mastoid process ; 


Diseases of the Circulatory ibys 
Pericarditis ; : 
Acute endocarditis and ‘myocarditis: 
Acute endocarditis. 
Acute myocarditis 
Angina pectoris . 
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Diseases of the Circulatory System: 
—Continued 


Other diseases of the heart: 
Chronic endocarditis cet: 
Chronic myocarditis . . Hotels| 
Other chronic diseases of the heart Fo eo = 
Aneurism .. - 
Atheroma and ‘other ‘diseases “of the 
arteries . - aw OS A 0- = = Deh) mee - = = Li ae 
Embolism and thrombosis (except. cere- 
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Diseases of the veins " (varices, hemor- 

rhoids, phlebitis, etc.) . . - 3 - - 195 eo ae - 8 - 2 4 4 = 1 - 2 - 
Diseases of the lymphatic system (ymph- 

angitis, etc.) . 1 2) = > i= 3 66 En—e 2 1 738 3 9 2 30d 13 1-4 
Hemorrhage without determined cause; 

other diseases of the circulatory 
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Diseases of the Respiratory System: 


Diseases of the nasal fossae and their 

adnexa: 

Diseases of the nasalfossae .... - -- - - 6 - - = - - 
Othersiareee- - -- - - DS Wi es - 6 = 
Diseases of the larynx (except tuber- 

eulosis and caricer) 0 -ae (2 ach dae ==) Vl - 8 - = 1 Qa 
Bronchitis: 

ACULC A a) Saath. fe Eee ee eo a Oc eA) eS 1130.5 =. = - 32 2 

Chronic 1loe«- - = - 16 - - - f 6 e 

Not otherwise defined under 5 years of 

age - -- = - - = = - - - 4. = =.= = =e 
Not otherwise defined 5 years andover — -- - - - i - - LP SCAR as ie 
Broncho-pneumonia (including capillary 

bronchitis) : 

Broncho-pneumonia. ....... - 417 - 10 - 29 - 9 aah TAS ol eS - (ae 3 --- 
Capillary bronchitis’) 20.02 4".14,5. Y= - - - ~ - - = - Lo - aS = ae 
Pneumonia: 
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Pleurisy: 
Pleurisy.. . . Rot, eo Byedy Gl - Owe - 
Empyema of thoracic cavity 7 = Set 1 Li aes: - 
Congestion or parenchymatous hemor- 
rhage of the lung) .=.0 50h pee ee Se - = = = = SSS = 
Gangrenelof-the lung yi. .ere, ee eee -- = - - - - - Bes = 
ASLO see ee | Mrs te oe ees he Sal 1 18 - - = Mieka otk = 
Emphysema of the lung See tog ~ - - - - - - - - SSS “ 
Other diseases of the respiratory system 
(tuberculosis excepted) : 
Chronic interstitial pneumonia (in- 
cluding occupational diseases of the 
oe LEED Ig ear 6a eA - -- = - — he = = = = = = a = = 
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Diseases of the Digestive System: . 
Diseases of the mouth and adnexa: 
Diseases of the teeth and gus . . . 1 24 - -— Q SS ecm yg eres a 9 oe See i 8 - S --- 
Other diseases of the buccal cavity and 
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Diseases of the Digestive System: 
—Continued 


Diseases of the pharynx and tonsils (in- 
eluding adenoids) : 
Streptococcic sore throat . 
Ludwig’s angina 
Tonsilitis 
Adenoids 
Others . me id 
Diseases of the esophagus : 
Ulcer of the stomach and duodenum: 
Ulcer of the stomach 
Ulcer of the duodenum 
Other diseases of the stomach ‘(cancer 
excepted) : 
Indigestion . 
Gastritis . 
Stricture or stenosis of pylorus 
Others . : 
Diarrhea and enteritis (under Q years of 
age) . 
Diarrhea-and-enteritis (2 years ‘and over) 
Ankylostomiasis , 
Diseases due to other intestinal parasites: 
Cestodes ae of the liver ex- 
cepted) : : 
Trematodes 
Filariasis 
Ascariasis ; 
Trichocephalus . 
Nematodes not specified . 
Parasites not specified . 
Appendicitis and typhlitis 
Hernia, intestinal obstruction: 
Hernia’ . . 
Intestinal obstruction pope 
Other diseases of the intestines: 
Diseases of the anus and stercoral 
fistulae ; 
Other diseases of the intestines . 
Acute yellow atrophy of the liver . 
Hydatid tumor of the liver . 
Cirrhosis of the liver: 
Returned as alcoholic 
Not returned as alcoholic 
Biliary calculi . . 
Other diseases of the liver: 
Abscess of the liver, amebic 
Other diseases of the liver ar. 
Diseases of the pancreas except cancer 
Peritonitis of unstated cause 
Other diseases of the digestive system 
(cancer and tuberculosis excepted) 


Non-Venereal Diseases of the 
Genito-Urinary System and 
Its Adnexa: 

Acute nephritis (including unspecified 
under ten years of age) . 

Chronic nephritis (including unspecified 
over ten years of age) spi 

Chyluria . noe 
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‘YREATED IN HOSPITALS—Continued 
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CLASSIFICATION OF DISEASES 


Banes Colombia Costa Rica Guatemala Jamaica — 
Division Division Division Division Division 
ee jase SS pee ES 
Non- Non- Non- 
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Non-Venereal Diseases of the 
Genito-Urinary System and 
Its Adnexa: ; 
—Continued | 

Other diseases of the kidneys and their 
adnexa (diseases of the kidney in . 
pregnancy not included)... .. - - - 

Caleuli of the urinary passages . . - - = 

Diseases -of the bladder (except tumors) 1 - -— 4 - 5a 1g i a5. = 5 - ee 1 1- - 

Diseases of the urethra, urinary abscess, 
eters 

Stricture of the urethra . ..... — Ow eH Bsy, me Se all 6 8 
Others. . . - 8 uaa Be ce et heen tae 1 = - 1 - = = = 

Diseases of the prostate (except tumor s) - Ales onemel 1 Devas) 1 1 

Non-venereal diseases of the male genital — 
organs... = a ares Fora = Pa he ee = 20.2 

Cysts and other benign tumors of the ~ 
ovary .. uA ee eee a 1 

Salpingitis or pelvic icabscess .. 2... - x 

Benign tumors of the uterus . .... - LS 

Non-puerperal uterine hemorrhage .. — 1 

Metritis . . . = = 

Other diseases of the female " genital 
organs. . = Sat oe es c= yh ee) = aie! 12 = if SG 16 ee aw ie 

Non-puerperal diseases of the breast 4 
(cancer excepted) ........ =- Sey i - ee Re eee - 1- Q - - - - Ey Se 
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The Puerperal State: 
Accidents of pregnancy: 
IR DOTELON PCNA. Gas ies./ ty Seen ae Gar aa SS ce etsy = = 9 oY aly = 1 14 = = = 5 
Ectopic gestation . . . Ae’ toe -- - - - = = - - = 1 - - = _ 
Other accidents of pregnancy Ate ME - 1 10 - eae a0) - = = 1) - fee Q - - - 
Puerperal hemorrhage . . See eter = se a ed = Sie) = Tak = els Q - —i.= 1 
Other accidents of childbirth: 
Cesarian section . . - - - - - = $= =—-— = = - - - - - - - - 
Other surgical operations and instru- 
mientaledeliveryi. ts. Sis its mee cine eee sO - Sa ge - - = 1 - Sal - - - - 
Others. . = | = = ayer = Sa == 1 - = = = -- 5 
Phlegmasia alba dolens, puerperal ¢ em- 
bolismtete-g fo aime acts acer op ee ees = = = yes Ae - == = - Laas = -- - 
Puerperal septicemia . . > es > =. 2 7 A 
Puerperal albuminuria or convulsions. — mdse | a = =e ore ee = = = - = - - - = 
Childbirth (without other explanation) - - 2 35 Q 
Puerperal diseases of the breast. . . . ) - -- = - = ee 


Diseases of the Skin or Cellular 
Tissue: 

Gangrene . . Pit «SUN aw ka OR l= 
Boil, carbuncle, furuncle Ce a en bose 4 — 4 
Phlegmon, acutevabscess's. se amet. dps ao igpe eal 
Pines ard alopecia <4 9... ae OS SG ys 
Pruritis; =. | = - - - = - - - ~ 1 - ~ ~ - - - - - - 
Other diseases of the skin and its adnexa: 

SRrICHOp Hy LGSiSis eee aide De = 1 

Scabies . . dents CS - - - = - 8 - = - 62 - - -- 

Chiggers (pulex penetrans) . ie ae 1 

Red bug. . . ee hee = 

Pemphigus contagiosus | nA rie Pern gc Si ae oie - VS te - -- 1 - - = - es 

EC CELOMA a ahec Cue Poe caret ae ee ee — - - = = =. = 

Ree OU NG. 1LGHM elec. Mile weee meen i gen Saas ee et = - - = an ee 

Filaria medinensis ........ =- -=- - - - - - - - 

flephantiasis:. 9.1. aes) cmeeee Ae es - - - - Bi as Ba - 2 - - - - - = =) Se 

MEviosis of skins’ keke antes th etn -- - = - - - ale aaa 
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EATED IN HOSPITALS—Continwed 
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Non- Non- Non- Non- Non- Non- 
mp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. 
—— ——_ OOF ——, pS EN —— $F —“— —— eS ee Se 
Owe) Ox T. OF, Fen. 0, Ts OFF ete oO. 4 bh OF aO: T. OO} Es 70; Totaly aay Os T.O:2 
Pi GP 6 = Gol 9 = 3 1 5 - deal Q 1 23 6 39 69 i = Q 
- - - ad 1 = a = S - == 1 1 ] = 5 fi = - - = 
8 - 4 1 Oe eG 1 1 = g - 3 - 5 5 35 = Sil vA! — =.= = 
‘ ; 

9 = = 19 3 = 7 1 1 - Q - 1 - 67 2 16 85 - 1 - - 

Ou am = a ae = ey = - Q - 1 Q4 2 3: 30 = ae ae 1 
Qaim 1 = 22 os es =i pr ~ = 1 - - 1 LT. 1 5 18 a 

a a: 1 26 - 1 A 4 4 6 - ge 1 8 109 8 21 146 = 
- — Q = 24-= 1 = 3S Q = 1 - 1 - 4 1 Q1 26 — eS 
A Rete = ae SY = ony 18 - =e eer) - 12 3 89 104 ea ane 1 
1 - - = —- —- 4 = a 11 1 - 3 = 5 = 30 ae = = 1 
- - = - Se — - 1 1 et a A tS 1 i Ee 8 ie St ey ee 
- - = = = - 1 = 1 6 19 = - = 1 - 4 6 ai 37 = Be 
9 - 32 = oy ties ale Q 1 i 31 = = 2 8 Q 25 T9132 178 SO re atti 
- - - - ny ao = an ul = ae see FE = 1 = 4 y Fe a 
2 - 14 = =e a A = Suh pes 9 = 1 - 6 om 4 i 87 94 st a a i 
ios +3 = ee ae 2 = =a 3 = = 1 =- Q - 10 12 = ' = = 
aD — =) = I) 1 11 oe — 1 2 = 5 3 od 59 = = = 4 
- - 1 - SA toe ee = ho VE = = uke Ss = he a ¥ 7 Shp ah = Q 
- - - = ah lee 1 a = 3 = — iS eS = = 4 4 ea to eae 
gas) wD, = ey ts) = eee fe = aah a = - 8 atl Q4 Se a Pen i 
= = 1 = ee | = = =a 4 = =i pete ® = ea thy 43 48 SUR ced oF na 
oo < Ey ne = ee z = Be a= = ‘(ae “ 1 Sag fhe Wad es 
- —- Q = — 3 = i = =e a = lS 17 ily i 5 
- - 1 oe eS =e <) ege 1 = == 1 a ts on 7 a Shey te 5 
—- 3 48 se = 6 7 = — 80 98 = -~ 6 483 = 1 48 319 368 =- = = = 
-- - > So ye = Ee Q = = 1 = - - 8 8 =a 


2 
16 Q4 603 10 140 777 = 


i a | 
*~o 
~ 

L ~~ | 
_ 
_ 
— 
lor) 
=~) 
lee) 
~ 
oO 
wo 
— 
is) 
| 

Te ee 
| 

i Sl | 


or 
Sr 

| 

— 

a 
| Gwe ] 
= 

to 
oe 
— 

_ 
[ae] 
ies} 

oo 


= FF edie Tad 4 peat Diptera aeg2 

a Sa Py SS q See 1 it Pee Bre aivan ca, ad Ci steel preteens, Te 
| ae FEY es ee er eh - ane Se ie | Bee tieh tae, Rood? hee 
. Sa sores Soe <8 Lae eek! OS ail Po eT 1 Tints < 8 sine ear ML get i 
a Sa a i a eae ee aie 7 ara eae Cy Me are 
a - ik pa a eee = = Shale = = ob See bare as: eae 
Ve ees REE) 


er ee 

oo 

I 

! 

I 

I 

I 

I 

= 

I 

I 

I 

—y 

I 

I 

— 
oc | 
I 

! 


340 Unitep Fruit CoMPANy 


CLASSIFICATION OF DISEA 


Banes Colombia Costa Rica Guatemala Jama 
Division Division Division Division Divisi 
<<a ee eS a Gee Se = 
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Diseases of the Skin or Cellular 
Tissue: 
—Continued 


Dhobietitch Mote tes ste eens ee - - - 
Prickhygheattss ga tonkcu ios a te ee 
(Wicerfolcthe!skin 43). 25... 12s. ce ek OS. 

JMU wT 3 ee See - -- - - - 
Ulcerating granuloma of the pudenda = _ 
Impetigo contagiosa. ....... - Q 8 

Urticaria . . - 1- - - 1 - - - 
Other diseases of the Pian and adnexa 1 8 6 
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Diseases of the Bones and Organs 
of Locomotion: 


Diseases of the bones (tuberculosis ex- 

cepted) i See = ipa) = - = ub = re al g - -;3 
Diseases of the joints (tuberculosis and 

rheumatism excepted) . .... - BY Se a ae = 5 - 4 - 5 - 1 - -- 
Other diseases of the bones or organs of 

locomotion. Al s(23 So gice aw oe ee GS = eee of eer ae | - 2 = 2 il - 1 = ae 


Malformations: 


Congenital malformations (still-births 

excepted): 
Hydrocephalus)... hues wee - SoS = = ee = ee Es = eR eds = a ae 
Malformations of heart . ..... = - Ss es = Os ee aa Ses es = = “ ae 
Others con. 5. hee re yh SP Se a a 


Diseases of Early Infancy: 
Congenital debility, icterus and sclerema: 
INArasmus Octet cae tek ee Oe - - = - -- - - == - = =a - += =-@ 
nanitiongs 4-6 aes, cee ee - - JI - - - JI - - = = - - = il - -- 
Toterts iy claw ee ot ak oe - - - - -—- - - = = = a = an 
Sclerema aw Acgatec sel 4 eee ee - - - = eae = ee = = So = = - -; 
Otherssan; ga - - - - - -- - ~ ~ 5= 1 = ae - = ae 
Premature birth, or consequence of labor: 
Premature birth Jogi. aes ere tee _ == 9 
Injury at birth . . - - - = - - - 4 - - = 
Other diseases peculiar to ‘early infancy: 
Asphyxia neonatorum ....... =- PA hae - - - 1 = - - ~ - - - _ - -- 
Atalectasisn at eedes irs toe ov. ae =P as = _ a = a a os = = ae 
Uinbilical infection 01. se! evel) eee a i = = = a 2. = =) il = = ae 
Umbilical hemorrhage... .... - SS = = a = a = = —— = — = 
COthersiny a cats ice hee a tenes oe ee - - 1 = ee = SS 2 = Ss = = a 
icackvol Carey. ing cusp Rie de = = — i = =e Se = = S = 1 - = 


Old Age: 
Old sretsenility)ite: oo...) tats ee ad 1- - - -- - - ie Ee a: a = —— 


External Causes: 
Suicide .. aes Gat Pe =) ne - - = 
Poisoning by fod Sad Aa, Te, oa - - = Q 1 1 
Poisoning by venomous animals io a -- - ~ 1- 1 oe ot Tees 
Other acute poisonings ....... =- ~ = = = = 
iBarnsand scaldsw. oak, 2 dsbuno ae 4 - 4 - 8 3 
Mechanical suffocation . . - - - - _ - - 
Absorption of irrespirable or poisonous 

Pass) eee are es se = - - 
Accidental drowning. Dns ice MINES ee - - 
Injury by firearms .. . ~ ih A 
Injury by cutting or piercing instruments 8 255 - 
ingury by fella e succes 2). eee 1 10 - 
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tEATED IN HOSPITALS—Continued 
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CLASSIFICATION OF DISEAS 


Banes Colombia Costa Rica aatarsats 
Division Division Division Division 
Ann M$ qK— ——coem —-c_—~ 
Non- Non- : Non- Non- 
Emp. Emp. Emp. Emp. Emp. Emp. ~~ Emp. Emp. 
ee ee pe ee SS —S pe SS 


4be OFT .O; Me One. OF ks OFT: oO. ie O:4 Ts oO. 
External Causes: 
—Continued 
Traumatism by other crushing (vehicles, 
railways, landslides, etc.) ie 11 
Traumatism by machines .. . Soak Oy aie te - 1 - 
+ 


—_ 

aS) 

oO 

tas) 

— 

Oo 
| 


Injuries by animals (not poisoning) - = —- Q = 
Overexertion .... me Sn eee hey = 
DLarvablony A). Nee Je eats cea. Malstea i e -- = - SS 5 = = = = OS = 
Hifectslolsheat 2, .itekie, | aah tee An - - = - - - = - == _ = oS es 
ILightningaee ss en he tes es ees eS es - Ss = = 5 ~ = = 5 oad 
Electricity . . Gs ot Re ea, vie - - = - — = = - — = = = SS “= 
Homicide by firearms . . . - *=- = = - Q- = - a ei ~ 1 - = 
Homicide by uae or piercing instru- 
ments . . ok. one ae ee = = a AE = Se = = 3 eh 2 

Homicide by other inéaiis 9c ae eee oe -- - = met = = = B = 
Infanticide ges) 2) i... een sa) ee = = 
WislOCALIONS nhs te) es 1 1 
Sprains . : sabre SE Ae acd 
Fractures (cause not specified) Nae ete oman’ 8 3 
Other external violence: 

Criminalfabortion’ ; |. 42 ."cale aes ae eee -- = - Stan = = SS = = a = 

Explosions ers Dy See iS - - | = Stapesh ilk = 

Salvarsan injection : o> -— - = = = = = 3) 664— _ = =e 

fs 


| 
| oo | oe 
| 
tS) 
| 


- Other medicaments (injections) . Mgt cs = = = - =a = 
Other external violence ...... - —- = - 1 6S, alae 


Ill-Defined Diseases: ; 
Sea sickness ... Bee se ee ae aw = SSS = = SS = = Srdege = 
Ill-defined organic disenses 1, suse fea - - - ~ ire el, = = = = = 
Batdden vdeath (0 iri: sl See eer ee aos 
No disease; malingering ....... 1 £10 - 
Infections of undetermined origin ota Ty = ho 
SRR. DIES S50) 2tyal ow,.ur ee a Soy 25 


Torais: 2625. whe ee Pe as. O71, 688. 19433 BS. 2908 470470 oa a Gs Fiat cO0 gal) iets sloomimo 


1 48 1 16 8 58 
= URS poling 9 Mh = TE ce 4 


leo l 
| woe | 
od 
iS) 
pei 
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TREATED IN HOSPITALS—Concluded 


Panama Preston Tela Truxillo Deaths in 
Division Division Railroad Railroad Semi-total Hospital 

—_—"—. —_—_—" — OO re ———\ 7. 
Non- Non- Non- Non- Non- Non- 
Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. 
eee ee ——— (oo mage ea SN a at ca ae Sp aeeRe she ae a ey Oe oe — 

dl be Bait @ A (0) Ate OF arr O iE Oo i i Oo dies 10) Aue 8) A Oo oO Total 4 eRe GF 8. 
za i — 6 - = 5 So S 4 1 18 - 4 18 164 6 SH Q25 = == =- 
- 1- - il 1 - 1 = 3 = = = Q - = Q 22 3 4 31 ce sal OS g 
- - = - = 1 a 14 = = = 4 - = = 24 == 7 ol + = =) = = 
- - - - - =~ = - - = = = = he = = ] - - 1 - - - - 
Q - - va — vt nae = = = = = = a = Q = =_ = Q _ - - - 
- =— = = 1 a iy ee = i = = os = = 1 = — = 1 = == - 
— — et = ue rs oo = = = = = = > = = 2 = = 3 = se = 
= a aos Ss SoS = = — = o es ae = Ss Q = 2 4 = 2 - 2 
_ g - 1 = CH! 4 == 1 = = ier = 1 12 V4 8 23 = = i= = 

= hie = — Q 3 - a 3 1 1 os 1 10 - — af 32 1 4 44 = a 

= 3$ = 1 Ve S0P ore Q 15 2 8 4 10 - vi 11 106 10 55 182 = hit= 1 
- Lio — = == = ee = = = = = Fe = = 1 — 3 4 - 1 - _ 
= - - - - - = = eas — 1 = 1 - = 3 67 = 1 71 = ate = 
- - - - - - - - _ - = - = - - 3 — - - i oS ~ - - - 
4 tibet? 13 4 109 4 9 Si 3 = 5 4 4 - 1 19 417 8 71 515 = = = 1 
- - = - = = = = = 11 3 4 = 32. s = 14 3 8 25 ae Q 
— SS ie = <i. = = = ce = a SS = = 1 = 1 Q = 1 - 1 
3 132 — 15 th 60 6 22 15 stat) te}, USO) 3 he ass ')'G 35 161 47 448 691 = = SS nl 
1 3 - 4 1 671 4 Q 32 2 14 4A Q - — 9 73 4 32 118 = ayy ee 4 
— 6 - 4 = = = = cas Genk - = == = = 6 = 4 10 = aa - 


87 1,425 23 676 128 1,857 71 369 166 2,752 236 1,157 186 2,052 38 623 1,000 18,392 680 6,003 26,075 11 486 14 254 
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Endemic or Infectious Dis- 

eases: 

Malaria or cachexia (No. 5) . 

Influenza (No. 11) . 

Dysentery (No. 16). . . 

Venereal infections (Nos. 38 to 
40, inc.) : 

Other endemic or infectious dis- 
eases (Nos. 1 to 42, inc., ex- 
cepting Nos. 5, 11, 16, ‘and 
38 to 40) ‘ 


General Diseases Se: ‘Be 
cluded Above: 

Cancer (Nos. 43 to 49, inc.) . 

Benign tumors, and tumors not 
returned as Pe ee (No. 
50) . 

Rheumatism or . gout (Nos. 51 
and 52). . ‘ 

Anemia, chlorosis (No. 58). we 

Other general diseases (Nos. 43 
to 69, inc., excepting Nos. 
43 to 52, inc., and No. 58) . 

Diseases of the Nervous Sys- 
tem and Organs of Spe- 
cial Sense: 

Diseases of the nervous system 
(Nos. 70 to 84, inc.) ; 

Diseases of the organs of vision 
and adnexa (No. 85) 

Diseases of the organs of hearing 
and the mastoid process 


(No. 86) 


Diseases of the Gireaineare 
System: 

Organic diseases of the heart 
(Nos. 87 to 90, ine.) . . 
Other diseases of the circulatory 
system (Nos. 87 to 96, inc., 
excepting Nos. 87 to 90, 

inc.) : 


Diseases of the Wosniratory 
System: 

Bronchitis (No. 99) 

Pneumonia and pleurisy (Nos. 
100 to 102, inc.) 

Other diseases of the respiratory 
system (Nos. 97 to 107, inc., 
excepting Nos. 99 to 102, 
inc.) eet oon 

Diseases of the Digestive 
System: 

Diseases of the mouth and ad- 
nexa (No. 108) ore: 

Diarrhea and enteritis (Nos. 113 
avid) 094) apes bay's 

Ankylostomiasis (No. 115) 

Other diseases of the digestive 
system (Nos. 108 to 127, 
inc., excepting Nos. 108 and 
Nos. 113 to 115, inc.) 


UnitTED FrRuIT COMPANY 


CLASSIFICATION OF DISEASES TREATED 


Banes Colombia Costa Rica Guatemala Jamaica 
Division Division Division Division Division 
Non- Non- Non- Non- Non- 
Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp. 
fF aS SS a —— C—O Se SS ——— oe 
Teri Oz T. Of Lean Os se, OF AEAlrO: T.FLOL VES OL AE LO. Laos T. .O3 


126 4,595 27 5,253 37 3,559 8 357 62 1,947 26 428 356 1,985 224 682 62 274 18 28 
70 916 36 717-80 3,164 11 327 31 54. 18-103 52° 15814” 984 965 409 see ness 


= 458 a+ 14559 1958-16 419 7 249, 79 eS 
11 .179*- 79 13 °1,950 <8 460 28 1,090-14..300 = 199 — 45 6 88 20) 00m 
138 105! 4. 16820" 400 Wy «998-2908; t4geas ge ee 
4S - - -- 7 1 lo = Se Se ee a 
6.2216) = 8 - - - = = 4) Wet) 2 ee OE 
14 356 6 198 2 1,123 -— 55 44 1,088 15 109 56 213 24 59 8 145 20 7 
63 178 27 (659 =." 886 = 68 3 18T- 6: 44 0 = Be Sas ogee 
— BB S18 14s STS Ole = 9142 aS 18 a | 
17 18t-10 1125." 004 1b 14 886 1 64 = eo 
22 302 24 144 - 584 - 48 24 424 4 76 35 70 12 25 19 87 18 17) 


ints 93 10 9307 LL OFS eA Si Oe 12 ee eee Ome ees 13° 12 30-255) 24 


13 SOt WE) = ta ya 89253242 5 — = = =e te Oe - 
6 eh Ue thee Df ee ALS E27 2 eee Oa a 3) SOs 9 
159° 15217 (32 9889 0 57/ S1. CLS Se 2. 641,033 230 216 Oe ele oO Gomme ibs 5 
18 35 30 Hy ss idee we IWR aI a = ty Ee al i 
2 Th =) 105 a a OO ee mn OA ome Ot ee ays eS 3 5So uae, 9] 
96 195° 6) (203. t= > 756045 N20 4 8219 A C2 eo OS e lee oie ee Omens g 

; 

10 91°23 5 (GOO Gee) S24 OST eae melo Ole eee nn 2 ee a ie Le el ee 4 
= 99 OT SONS A 1S S35 Oe = = soy Laie a 


189 1,321116 1,475 16 2,332 7 574116 1,850 44 360115 193 85 111 55 347 119 68 


—— 


IN HOSPITAL DISPENSARIES 


Division 
a 
Non-- 
Emp. Emp. 

CEN 

Ts oO. TOs 

46 777 18 687 

16 4 A a 

cs 7 = 4 

5 1,084 ae aO2 

1 26 1 iS 

= = = 17 

16 6 = 5 

Di. 260 Q 4A 

1 45 1 53 

ES re) = at 

20 83 9 Q4 

19 47 = 51 

13 fh 5 34 

io: 20 - 37 

4 41 _ Q4 

Q4  QAT 4 67 

= 20 1 9 

6 5A Q 14 

4 

11 87 a 25 

j 3 10 Q 13 
1 Q Q 30 

F 

; 56 280 20 145 


Panama 


Preston 
Division 
SS SS ee 
Non- 
Emp. Emp. 
—_—— 
Tr oO. eam O- 
56 573 18 1,139 
SoS 8 288 
= 3 = 2 
51 135 16 59 
1 29 = 42 
— = - 8 
= il =f, = 
6 82 = ie 
= 12 8 84 
22 109 «#19 217 
9 157 A 27 
53 363 pAee NS 
i 13 oe 40 
= 18 — ih 
1 Ut = 28 
58 355 R425 
1 8 - 11 
15 51 1 100 
5 108 S35. Sie) 
3 38 (ove Maal ite: 
toe TOD: 27 1,019 


Tela 
Railroad 

Seer 

Non- 

Emp. Emp. 

a—_—_n 

he oO. if i oO. 
353 1,267 298 579 
Ue) Ca} 87 139 
10 95 a 36 
185 834 97 424 
a on = 15 
oO 37 = 11 
— 5 1 6 
124 297 Soa bal 
34 131 1h 46 
56 9263 21 106 
163 70 rf 33 
5 40 1 20 
(al | Varari 69 129 
30 215 10 90 
6 75 3 28 
90 191 55 105 
24 130 12 55 
Q 36 4 42 
6 81 14 52 
202 786 154 387 


MepicaLt DEPARTMENT 


Truxillo Semi- 
Railroad Total 
Pte sme te 
Non- 
Emp. Emp. Emp. 
i ls oO. es oO. Le oO. qb 
37 = 433 13 «151 1,135 15,410 650 
1 = 3 iL ih poss 08; 
5 4 10 5 * 1345 2173 33 
25 389 6 80 319° 5,939: 163 
== 3 = 46 53 649 28 
= = = = 1 16 ie 
5 24 = 10 18 52 1 
5 61 5 12 148 3,360 72 
= 7 1 TP 110 902 69 
- - ik ae Alls ?/ 637 119 
18 83 14 51 123 2,004 75 
41 169 13 70 269 2,309 109 
Q4 45 fe 44 105 569 57 
=: fe 1 A 23 286 5 
Q 5 4 eal AIG 743 100 
53 =166 Q3 96 A471 5,057 146 
= 7 = 14 26 230 35 
74 576 18 125 194 1,459 81 
14 168 5 4A 95 1,735 55 
10 34 10 29 35 942 53 
= 1 = 1 fe 804 Le 
150 560 80 216 1,014 8,378 652 
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32 
23 
567 


950 


517 


583 


660 


374 


165 


391 


1,980 


137 


665 


633, 


1,296 
385 


4,355 
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Total 


26,499 
7,893 
2,799 


8,377 


1,079 


6] 
94 
4,147 
2 031 


1,430 


2,785 
3,347 


1,105 


479 


1,347 


7,654 
428 


2,399 


2,518 


2,326 
1,213 


14,399 
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Non-Venereal Diseases of the 
Genito-Urinary System 
and its Adnexa: 


Nos. 128 to 142, ine. . 


The Puerperal State: 
Nos. 143 to 150, inc. 


Diseases of the Skin and of 
the Cellular Tissue: 

Boil, carbuncle, furuncle 

Phlegmon, acute abscess (No. 
153) 

Grounditch. ... 

Ulcer of the skin : : 

Other diseases of the skin or 
cellular tissue, and adnexa, 
(Nos. 151 to 154, inc., ex- 
cepting Nos. 152 and 153, 
and “Ground Itch” and 
“Ulcer of the Skin’’) 


Diseases of the’ Bones and 
Organs of Locomotion: 


Nos. 155 to 158, ine. . 


Malformations: 
No. 159 


Diseases of Early Infancy: 
Nos. 160 to 163, ine. . 


Old Age: 
No. 164 


External Causes: 

Injury by firearms (No. 183) 

Injury by cutting or piercing 
instruments and falls (Nos. 
184 and 185) ‘ 

Traumatism by machines and 
other means ai: 187 and 
88) es 

Dislocations, sprains, " fractures 
(No. 201) 

Other external causes (Noa: 165 
to 203, inc., excepting Nos. 
183 to 1865, inec., 187, 188, 
ares TO) Rae Aes ie 


Ill-Defined Diseases: 
Nos. 204 and 205 


‘LOPATS 4-27 t 
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CLASSIFICATION OF DISEASES TREATED 


Banes Colombia Costa Rica Guatemala Jamaica 
Division Division Division Division Division 
Cae a esr oma SY A. tae a Das Bee, 
Non- Non- Non- Non- Non- 
Emp Emp. Emp Emp. Emp. Emp Emp Emp. Emp Emp. 
WN aa a a 
4B oO. 43 oO. Je CO De Oo. T Osgeet  O T O T Osenk: 10) Toa 
101 52 Si 529) — 163° =SonS91 4 564. 189377 = Qa yee ard sts allo} Q7 
= 4 10 239 oo ih i ae 83 oS - - - 9 
26 291 13 268 —- 622 21 124 44 26655 Ge Ali - WV 43. 4 
29 879 19 800 7 8497.32 1602-9 eo" SD. pero) wel Oa Seto Ol: eee 94 
= ove 6 = - = == 98 = 3 = SS = 0 fem 
i) 476 16 65 — 2,961 = 34 25 121) - 13-21 580 = =" 109" — De meal: 
42 819 56 (539 ~4 864 6 117 68 847 19 139 99 42° 27 Pap i 60 22 19 
2 50 406 41 = 87 - he ait LG ee 1 = a a 4 17 
= bays FTES Ze ae re Pes Bah pe ghd heo=3 mame ted —_ = ee 
= ea es 32 - SS a= aS a — es =) 
= 6 - Q - =< re ge Sa i Sa oS — ss - - 
= 8 - OS ie aS — 8 - Oe a =n — is 
994 4,297 43 580" Gaon TL 7Ames 61 45 Soli ieee LOO me re Orman: 86110-3533 022 10 
148 633 36 80 — 1,308 — 161 236. gee LO = = = - §8 434 12 
30 210 23 LOS 6 - neh TWH 835 12 - —2e —- 12 56. 6 
38 158 20 93 - O55 ee eo Om OSS ome Oo mee tee Greens 33. 3 43 52 680 
= 58 - 82 39 -— 144 5 SHE ete RAI = ae - 4 10154 21 


1,427 18,171 649 14,489 138 27,574 100 4,398 720 14,947 280 3,569 856 4,532 429 1,545 390 3,276 646 1,26 


N HOSPITAL DISPENSARIES—Concluded 


Panama 
Division 
———/"——_ —_, 
Non- 
Emp. Emp 

AS a 
Fr oO. iby. (@) 

> 145 18 201 
= 1 - 6 
1 5 - 14 
LO 79 5 109 
4 = a Q 
5 46 6 38 
i S05 41 240 
5 63 Q 89 
ss = = 2g 
s 1 a “ 
- 9 - Q 
- 19 it 24 
3 dbl 1 _ 
8 15 8 11 
37s: 329 15 66 
36 2,510 256 1,397 
16 6,655 424 4,016 


MepIicaLt DEPARTMENT 847 
Preston Tela Truxillo Semi- 
Division Railroad Railroad Total 
eae ram a . rw. 
Non- Non- Non- Non- 

Emp. Emp. Emp. Emp. Emp. Emp. Emp. Emp 

—“~ ——— — ——_—_. — x _—., ~ 
Ta cy, Tae) TO: TO TO. TH Oy rey OF a OSs Total 
5 64; 29 228 41 184 86 207 Q4 ° 49 29- 129 296 1,478 2338 2,090 4,026 
- = 1 46 - - ~ - - - 1 19 _ 8 28 410 447 
5 19 =— 19 120 . 206 83 1387 35 276 QA WN 258 728i 150 733 2,869 
of) 427 A7 144 144 256 119 158 DAe LOT 24 106 268 3,011 222 1,658 5,159 
ae D - if 22. 120 16 59 10 8 - 95 32 162 16 102 Bho 
Siar oL0 — 149 58 636 42 260 By EDL 34 OO) eae ol oOS 99 703 6,289 
65 303 51 498 371 783 302 475 225 384 45 158 959 4,437 569 2,200 8,165 
1 95 6 18 5) 55 3 13 19 206 4 19 43 506 30 190 769 
= - = Q - - ~ - = - - i - - ~ ii 7 
- - = 38 = - - 6 = 1 - 3 - 1 - 103 104 
- - = 33 - = - - - = = ~ - 14 - 5 19 
= = = = LO Ty 11 89 3 3 - Q4 Q2 137 11 117 287 
0979 TLS 60 320 46 258 a ANI fos 63 279 3 22 495 9,580 167 1,316 11,558 
- 400 - 1 2 18 - 1 th 897 - 2» 179° 3,129 52 111 3,471 
6 15 6 16 9 78 i 26 35 40 4 14 107 531 52 194 884 
LS S22 10 184 5 35 1 7 6 55 1 43 298 3,325 109 1,323 5,055 
6 25 4 61 94 154 67 86 .256 -138 ~130 241, 851 3;021° 613 2,547 7,032 
774 7,979 503 1,987 8,686 95,697 5,086 41,394 150,863 


357 6,011 2,281 7,954 1,698 4,111 1,184 4,609 
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CONSOLIDATED 


Banes Colombia Costa Rica Guatemala | 
Division ; Division Division Division 
Hosp. Hosp. Hosp. Hosp. 
Hosp. Disp Hos Disp. Hosp. Disp. Hos Disp. — 
Total Pos. Total oa: Total "Poe. Total Pos. Total Pos. Total Pos. Total Pom Total Pos 

Bioop EXAMINATIONS: 

Total examinations .... . 2398 — 617 — 4606 — 957 — 4739 — $35 — 8806 — 1042 
Leucocyte enumerations . . 100 = 98 = 133 =i S - 140 —- 40 =) eL0D - 4 
Differential leucocyte counts 19 - - - 13 = A - 58 —- 26 - 81 - 4 
Erythrocyte enumerations . ui = 5 = 4 “ 4 = 55 =. 8k = 40 2 1 
Hemoglobin estimations . . 26 - 3 — 3554 = 87 D6 — 4383 =. 174 = 35 - 1 
Malaria... oe eas — 570 — 4138 — 902 — 1953 — 148 ODA = 1032 

(a) Estivo- autimnal : nig — 600 —- 67 — 464 — 113 — 674 — 59 — 1157 — 335 
(b) Dertiaxin gee ais We ue —- 68 —- 4A — 303 Sane dul: — 700 —- Al — 269 - 96 
(ec) Quartang one. yea - 5 - 5 - dl - il — 22 - 9 - 87 - 7 
(d) Mixed infection . . . - 7 - 3 - 10 ~ 2 =) 21 _ 6 - 15 - 
Widaltests ... Fak © ie oA meen il 6. 7125 F445 S18 6 -— 389 - 15 _ = = 
Other examinations... . 45 37 Syd ees eee) a = POL Lees = 

Urine EXAMINATIONS: 

Total examimations. 5 2. 29 2056 — $878 — 4128 — 903 — 4966 — 835 — » 4612 — 407 
Albuminneie eee LO pen eas —- 46 — 2135 — 339 — 859 —- 151 4610 1480 407 63 
Gasts” be Oe von ee ee —- 88 - 8 — 1230 — 137 —- 96 = +98 — 974 — 48% 
Pus Ax} — 62 = 17 — 981 — 231 — 882 — 157 — 1105 — 49 
Blood ; i eerie ae — 9 — 7h — 1450 — 23 = 65 - LS — 66 - 
SUGATS % Scie ae ent eee eneeee = 3 = 20 4120 24 817 30 eee —- 88 - 5 —- | 
Hemozlobint. fy arararae it - $i — - a 1 = - SOS - 5 "23 - 
Gonococel ihc ee te ee = - - - 5 3 8 5 - 6 - til - = = 
B: tuberculosisp]) 4 - - - - 3 - 4 - - - - - = = = 
Other examinations .... 48 48 - —- 296 283 42 28 — 64 — 283 2. 36 - 

Sputum EXAMINATIONS: 

Total examinations ..... 60 — 20 — §23 152 — 167 - 88 — 469 -— 86 
B: tuberculosis) eee - 4 ~ 3 -— 42 = $1 — —- 16 466 88 36 
Puss). 7) 6 Sa ee ree = 3 - - —- 469 - 117 — 56 — 22 - 13 - 
Blood’: ase cee ana = 33 = 1 30 = 11 = oe - 12 - tl = 
Other exnmmmations ein ~ Q - i! 5 1 - 1 — 29 - 12 3 it - 

Stoot EXAMINATIONS: 

Total examinations ... .. 1847 — 483 =~ 3517 — 684 — §825 — 1047 — STAT — 915 
Uncinaria i tae ae — 48 = 48 . — 2390 — ts — 2693 — 887 3747 1619 215 49) 
Trichturis,"' (ee Sees ee eo LY — 201 — 2108 = 200 — ATA — 109 — 1462 — 42% 
Ascaris . . Bee — 364 - 69 — 768 - 90 — 129 - 48 — 1518 - 53 
Oxyuris vermicularis aes = fil = 4 = = = 6 = 6 - 3 = 2 = 
Strongyloides stercoralis . . = $3 - 9 = UST ei = se 25 a Rs = le — “Sil - 
Taenia saginata .... . - 1 - Q = Q - - - 3 ~ 2 - vz - 
‘Taenia soliuminene ae see - - - - - = - - - - - Q = 3 = 
Other tape-worms. ... . - - - = = 15 - 3 ee - 2 - - ~ 
Entamoeba histolytica . ar — 29 - 9 = 818 = 255, = 16 - 40 - 140 - 
Other entamoebae ... . - 38 - 16 — 231 - 46 - 66 —- 32 — 4 ~ 
Balantidium coli .... . - 4 = Q — 226 - - 3 = 13 -— 44 - 
Flagellates, mtestinal . . . - 30 - 10 - 779 = 167 —- 95 - 653 S117, - 
Blood yak ea eee are eee — 82 = 4 — 222 - O64 i ea ba, ee — 200 — 
‘PusSe7 eee Er neds Sete a - 4 — (220 — roy —- 65 = BD — 193 = 
Other examinations Nts eal eae Wk - ~ Q - - 1 —- 565 — -— 28 - 
Clonorchis sinensis ... . - - - - - - - - ~- - - - - - - 
Schistosoma mansoni .. . - - - - - - ~ - - - —- . = - - - 

MISCELLANEOUS SMEARS: 

Total examinations .... . 33 45 — 166 — 293 — 886 3 169 - 3652 — 126 
LOM (oe Ae ete haere Wer ben oun = on - - ait 10 i y —- =e AT] 95 ye 3 
Throat’ -.ae © gags 4 - 1 - 5 2 20 11 = 7 - 4 - - ~ 
Gums and mouth . Big 0% - = - ~ 5 4 - ~ - 3 - 1 ~ - 

INose¢ae tra attr) cone meer — - - - 30 fi 28 10 2 A 1 7 4 ~ ii 
Ear. . - - — - = = bn, i 1 3 1 6 6 2 = 
Genital source (gonococcus) 12 6 5 4 AD” 52 ae bS Go Les 70 7 44 - 947 -185 1970iG 
Cutaneous ulcer Fee, 4 1 - - Wf Q 4 2 10 27 2 10 - - 1 
Other smears . 9 1 9 8 59 7 49 ip Seay 4 42 ~ ~ - 

6 § - - - - - - = - - - — - - 


Spinal fluid for meningococcus 
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LABORATORY REPORT 


Jamaica Panama Preston Tela Truxillo 
Division Division Division Railroad Railroad 
Hosp. : Hosp. Hosp. Hosp. Hosp. 
Hosp. Disp. Hosp. Disp. Hosp. Disp. Hosp. Disp. Hosp. Disp. 
Total Pos. Total Pos. Total Pos. Total Pos. Total Pos. Total Pos. Total Pos. Total Pos. Total Pos. Total Pos. 
6 = 9) = 8859 — 2681 oe 3587 — 1594 — 10108 = = = 4835 = 935 = 
= = 1 = 340 = 20 = 163 = Q5 — OD0 = = = 224 = 14 “= 
- 1 = v4 = 258 > 10 = 74 = 8. — 87 _ = = 224 = 24 “= 
ry 4 = = Qi a 2 = 3 = ae = lifes = = = 44 1 es 
= = 1g = 2130 = 790 = 42 = i = 397 = = = 86 = 30 = 
5 mt 40 6105 = 1859 oe 3297 — 1554 = 8780 = = = 4245 i 866 = 
= = = 1 — 1033 = 195 — 1178 — §42 — 2450 = = — 1184 — 164 
= oy = 17 — 526 = 89 = 83 = aii — 536 = os — 196 - 47 
= = = = oa 39 = 4 = 31 = 37 — 50 = = = 58 - 9 
= = = = = 44 = 1 = 12 = 4 = 54 = = rr 57 = 5 
ad = se = Q is = = 8 43 = —e eoliley/ 19 = = = = = = 
= — = = 3 3 — = = 13 = 4 139 = = = Q Z = oS; 
B® 12 a, 453 49 3794 aS 671 2880 = 486 = 5701 = = = 3407 = 400 = 
4 1 194 i} — 1350 — 136 = 831 — 117 — 988 = = — 1413 — 120 
is Mt 1 37 3) = 572 = 91 — $61 = 39 — 998 = = — 468 —= 25 
= = 9 8 — 3446 — 641 = S1 = 146 1 1091 = = — 1535 — 231 
4 — 1 = — 369 os 69 = 96 = 28 241 = = — Q17 = 33 
*) = 186 "f a 8 = i = 3 = "4 — 4 = = = r= - 3 
- = = tS = i) = = 10 = oo = 9 = = = 58 = = 
= = = = = = = = 1 1 — = = 61 = = = = = = 
= = = Ss — oat = os = = = = =. 4 ee — a = = _— 
- - 60 18 3797 52 = 12 14 14 = = = 65 - = 56 56 3 3 
i = 3 a cal Ws, = es = oT — ae = 471 = a = 407 = 13 ae 
‘ 1 = 3 1 = 12 12 = = D2 = 4 471 88 a = = 58 7 = 
bee tes ors — = op ee 9 9 ee arb a, we! Saga a cay eee giktete os = 
oh ee rae a. = 3 = as ns 6 a fe eS ay ze, -), = = — 
: = = = a = oe = = 10 9 — = _ - = = 6 5 = = 
‘ - = 29 es 3065 = 193 = 990 = 78 = 4982 = a = 3536 = 67 = 
: = - Q4 1 — 694 193 54 — 247 _ 17 — 1517 = = — 1629 = 19 
= = = = — T4A 193 93 — 118 = 12 — 2118 = = — 954 =e 19 
- _ - 2, — 193 193 29 = 73 = 4 — 1877 ee = — 442 - 15 
or — = = — 1 193 1 = = - — - ~ - = - 1 _ = 
- - = aS — 94 193 Q = 33 — - — Q17 = = = = = = 
= - = = = Q = = = 1 — = = 8 = — - 4 = oe 
} = = = = = a — = = - _ - - Q - - - 3 - = 
h - - - - ~ - - - - - = - — 22 - - - - - 
ees apes it ene hs eae = 1 6 Sc, — 268 se eet = 50 - - 
- - - 41 193 Q = 19 - 3 — 667 = =a a = = = 
— ea = = = 3 = me = 3 = = = 18 = = os = = = 
- = = = = 67 193 5 = 24 = 1 — 423 = B= = = = cS 
- = 4 3 =) 14 193 1 = 70 = 7 — 24) = = — 223 = = 
- - = = — 78 193 5 = 53 = 5 = OT = = — 282 = 
- - = = 3071 4 1. 193 4 = - = = — 685 = = CHE Q7 1 1 
ns es =s Ss a = ae = 5 5 Be ce ~~ “s = a3 & ee 
— = —_ ~_ — — ae re — ade = —_ i = — — _ ) — 
1 = “i = 97 = 61 “a 30 = 20 = 458 = ax = 210 = AT = 
— = = ai 5 2 Q 1 1 - = 61 QT i= = 8 fi Q 
cm = = 1 al =. = 1 1 = - I} 5 - = 4 rd yd 1 
= = = = 5 3 Q 1 = - = - 6 6 — = 1 1 = 
ni See Sea eee 1+ eA EN gone Stes A et ea 
= Ea = a Fes = = = = = ms = 1 as ee E 2 = as = 
= =_ 1 = 78 ih 46 Q1 13 13 19 6 DD tae Oo = = 83 48 40 18 
- - = 1 1 1 1 == = = a % 5 = = 3 1 1 = 
1 — = = 5 3! = _ 12 11 a 15 8 S = 109 57 Q i 
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EXAMINATION FOR SYPHILIS: 

Total examinations ..... 
Complement fix. test (blood) 
Flocculation test (blood) . 
Dark field examination 
Spinal fluid test 


CULTURES: 

Total examinations 
Blood . 
Urine 
Sputum 
Siooliy 1... sate 
Fluid from joint 
Spinal fluid 
Pleural fluid 
Throat 
Other sources 
Autopsy sources 
Vaccine 


PS amon at ao 


MISCELLANEOUS: 
Total examinations 
Autopsies performed 
Surgical tissues reported . . 
Reports of progress on special 
problems ean are 
Number of X-ray examina- 
tions 
Others . smh 
Embalmmp yee eee 
Spinal fd We rein 
Small-pox vaccinations 
Globulin test). Se s2. 


UNITED 


Banes 
Division 


Hosp. 
Hosp. Disp. 


Total Pos. Total Pos. 


116 oo = 
(a Ese abe 6 
5 3 = = 
13 4 6 1 
2 = eS 2 
18 3 = = 
4 1 = = 

3 1 4 2 

8 6 2 2 
15 = 1 - 
13 = 1 = 
2 = = i 

7 = = = 
118 —- 120 = 


Fruit CoMpPaAaNny 


CONSOLIDATED 
Colombia Costa Rica Guatemala 
Division Division Division 
Hosp. Hosp. Hosp. 
Hosp. Disp. Hosp. Disp. Hosp. Disp. 


Total Pos. Total Pos. Total Pos. Total Pos. Total Pos. Total Pos. 


5386 Sal lyfilte’ = ca = = 
2377 1150 730 286 1144 617 449 242 = 
2989 1397 972 355 938 5385 403 227 667 303 80 30 


B62) 16 6. Ea oe et a6 0 eee 
19°08) “4giil GS Se hy Satie 4 eee 
760° “as 92) 46 ae OF I 6 eee 
176; 36° 49, &, 2 6 A0gte 1. 4. oh ee 
165. 862% 8.8 o Te ie Bo ee 
1s 6s ae Ou ee 
$90” 87 30... * 90... 68°86 O7 40 ts 
12, cl) ee ee 
1. a ee Oe OR ee re 
6 (sSea 44d) Lo 9om. 8°) 4 i re 
12 7.9 9° 66) S16 | (468) 60 19 
30 ge Sy sae oe 
460. = 107 = 2 ste eee =" 18 eae 
5. Dan OB ee ae 
BB hy a a a Ca 
10° (say = eS SS ele es 
$80 -4\— 112 =. 887 =. = 908 ee 


ee ee ee 
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LABORATORY REPORT— Concluded 


Jamaica Panama Preston Tela Truxillo 
Division Division Division Railroad Railroad 


Hosp. Hosp. Hosp. Hosp. Hosp. 
Hosp. Disp. Hosp. Disp. Hosp. Disp. Hosp. Disp. Hosp. Disp. 


Total Pos. Total Pos. Total Pos. Total Pos. Total Pos. Total Pos. Total Pos. Total Pos. Total Pos. Total Pos. 
= = — - 1217 - A413 - 518 - 195 —- 3697 = — = 818 -— 423 = 
= - - - TOUT OS Vad ety, 506 272 195 44 3663 851 - = 809 108 417 76 


ne See ene ene ie! 4] 9 72M gee eg gs tae oe 8 eK 
OS SS eee eat es ee a A 


| 
| 
| 
| 
~ 
—_ 
— 
| 
| 
| 
| 
| 
| 
_ 
oO 
eS 
fa 
ios) 
! 
! 
He oO 
| oe 
| 
| 
} 


| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
\ 
| 
xO 
lL aol ofl oO 
| | 
| | 
= 
mH Dol Arnwoes 
| 
| 
| 


— et 
| 
| 
| 
or 
—_ 
! 
| 
| 
ler) 
fon) 
| 
| 
| 
for) 
J 
| 
| 
| 
for) 
3 
| 
| 
| 


Unitep Fruit CoMPANny 


358 


, SUOLJBUTMUEXD JO “ON,, pap}que SuUIN[OD 94} UL pepnfoul oie suoT}eUIMIeXe oIdoosOION yf 
‘suvsi0 dAtjoadsor oy} Sururmexe ul [eydsoy vjay, ey} Ul pesn su[y puv soyeid jo JaquInU 9Y} P1OdeI 0} S}1odad Jey} UT Yep JUsIOYsns parjddns jou sey yuouNsedag 
[eorpeyy s Auvduioy peosiey ejay, oy} sB yonuusvul ‘oza[dwoout aie ,‘pasn su[Iy pure sozye[g,, Futpeay oy} Jopun ‘uvMNjoo [vyJoOy, ay} ul Sutsvedde sainsy sy], — “ALON 


VOSS O10 6S 85 L486 S98 9S BOS LOB GOL - Si ES G6E 809 LEE G69 GP 696 8&6 
L6 8S. i ieeec L9 6 6 6 9 az a g & = oy ee 69 =F = 
9L 48 I I é 66 9 g & 1 = = 06 GT Il OL Is G6 7 P 
SSL cori ws & d 99 0& él = zm = = SI OL 16 9 68 && 86 6L 
LP 67 6 6 é 06 9 v 6 6 = = = ze <5 = GE 06 6 I 
él Po i iE é bi 6 6 = = = = I I = = 1 V i 6L 
TVs AS lees 64 é S6L Lg S 66 Lt = = Sol GOL tA] ad IL vP 67 89 
Is 6olL 6 4 é 649 6 8 = = = = 9 9 ¢ & 6 6 ¢ L 
166 GIT EL L iE 6 66 6L 9L 6S e = I [ 68 96 64 G6 rea L 
ie oL $F = é g = = 9 & = = & 6 = 3 = me 6 6 
918 89 6 Lk ie L6 90L 66 98 v¢ = = 6ST 2602S OS Sila OSE LOL § 6g OF 
GOL. FOO. OL 69 é SOL 248 08 69 96 = = yST OOL EL ESOL sOL 29 68 OL 
v 6 e # 5 = = = ¥ 6 7 * = = = = = = = a 
09 67 AI ol é 6 6 6 & 6 = ie 16 GT = = 91 oL G P 
9 & ce = = = = = = = = = I I = al ¢ 6 =. a 
POL I9L 96 91 é 9F tL Il 8 6 i 7 . 6& 66 96 1 1g 6& L 9 
98 ¢9 ol 9 é rend FL Il 6 V = = 8 L 6L 9 6 Sl 8 fh 
Seon eg ea ee eee ee ee eS ee pect a | ee ger ey aes ete =e ves 
55 9 Tie S a8 9 3 p 38 iS seer ae yee att Sees TRS AS sh os 
Sree eaeeee wee ERO Aeg° 6 PRL Be eg ee Eg BB Ee eee eee BER eg eee 
fe gf $2 G8 §2 28 g8 8 €8 2 85 8 €8 g3 §8 gf §2 gS G2 85 
BB 28 66 22 88 2 88 22.88 82 88 82 88 82 82 82 €8 22 88 22 
5 5 5 5 5 5 5 =} 5 3 
n D @Q @D Q @ i“) a a @ 
[R30,.L, proiprey prolpey UOISIAIG UOISIAIG UOISIAIG UWOISTAIG, UOISIATG UWOISTAIG UOISIAIG 
OyIxniy, BIA, 


uo}selg vuivueg vorewmer Bjeursj}eny voy B}SOD Biquinyjor) sourg 


SNOILVNIANVXY AVU-X AO NOLLVOIISSVIO UNV YH WON 


"> VEO T, 


“ * *  snoauRy][eosty, 

2, @G8  SUCAIO DLA A 

" * * oer} [BUT]soJUT-O1]SB4) 
. . . . . . . Aoupry 
* usetds 

phe eco ANN], 

. . . . ssuny 

S39 » areor 

+12, rote, i eae 
Gi BR Ay age as 
vot 8 8 + squmy raMo7T 
set squiy reddy 
auoq proAyyT 

sant 2 SED. 

lesaduencylal 


“  *  * uuaN[oOo [B1Iqo}10 A 


uoneulwexg Jo o1njen 


359 


~ IZ’8L 
= 00°64 
= ov v8 
= 00°SL 
7 Os’ SL 
= 0S’ 8L 
= 00°08 
ms 00°08 
- Og'6L 
= 00°18 
7 00°68 
“s 00°18 
* 0¢°08 
= 00°08 
~ OS FL 


66°¢ 
= 161s 
= LS kh 
= Shs 
- 6P ol 
= 688 
= Og8 
= 69°6 
;: 8° 

= Il 
ss P86 
= 981 


MepicaLt DEPARTMENT 
| 


SUOISIAIG, pvrosiey 


ITV 2OJ OTPXnIL 
ISVIOAY 


0688 86 GOL 


69°6L 
PL OL 
69°88 
0g 94 
09°92 
00°64 
oV'18 
08°68 
[6°68 
09°68 
00°68 
09°08 
OS LL 
00°82 
9o'bL 


6°98 


{SV 
09°06 
699 
98°6 
69 ol 
816 
68'& 
LL 1 
IS 
LORS 
606 
Io lL 


prolpey 


LAA F 


OV PL 
Bagg 
66 &6 
Og 04 
Og 9L 
00°64 
09°82 
Of LL 
Og 84 
00° LL 
OS FL 
OS GL 
0f'0L 
OG ol 
00°99 


98°SP 


881 
6L'9 
698 
66°¢ 
0&6 
99'S 
661 
LU9 
LOT 
08 

69 

61g 


WOISIATG, 
u03seIg 


70°08 
GO TL 
68°88 
OG LL 
09 64 
00°18 
00°18 
00°98 
00°08 
09°08 
0964 
09°82 
00°08 
00°62 
00°84 


CL 6PL 


[6°96 
96 ol 
066 
96'S 
18°6 
66 9 
v6 SL 
LOST 
SOL 
LG'9 
V1 6 
8°66 


WOISTATG 
vuvurg 


66°SL 
L969 
66°98 
00°FL 
00°94 
00°82 
Og LL 
00°24 
Og LL 
00'LL 
OS gL 
OS hs 
00°6L 
OF GL 
00°64 


66 19 


c8'T 
68°9 
081 
SUF 
Il} 
96'L 
98°F 
SLs 
60°F 
LST 
8o°% 
319 


UOISTATG 
voreumes 


(SHHONT) TIVANIVU IVLOL AOVUAAV 


vjemojeny 


LIU8L 
80°09 
96°96 
00°68 
00°LL 
00°84 
Og’ 8k 
00°64 
00°84 
00°84 
00°18 
00°08 
Og 94 
00°84 
00°64 


OL'GOT 


vO 
I¢sl 
Lee 
ov ol 
9LST 
68 SI 
Ig OL 
867 
10O'T 
ISP 
866 
6L'O1 


UOISTATG 


PO'SL 
00°79 


-80°98 


00°FL 
00°94 
00°92 
00°24 
Og 9L 
00'SL 
Og gl 
00°94 
00°SL 
00°SL 
O9'sh 
00°64 


OF SFL 


OL FS 
ome t 
LS’OL 
09°F 
SLL 
SO'LT 
SI II 
00°ST 
68'8 
9T'¢ 
EV'9 
66°96 
UOISTAT, 


wore 
¥3S0D 


86°18 
OS’ OL 
[6°66 
00°18 
00°18 
00°18 
09°08 
00°68 
0¢°68 
00°68 
00°68 
Os 18 
00°18 
00°08 
00°08 


(MIGHNGUAVY) AUNALVUAd NAL NVAW 


64°09 


TVG 
LLS 
8ELT 
oV sl 
LPP 
88°F 
66 01 
LoS 
oo T 
G9: 
06 
00° 


UOTSTATG 
BIquIO]oF 


LYOdd a TVOISOTOUOU LAN 


C6CL °° * * eadinzeredurie, uvour oseIZAY 
99°09 ° * ° omnyereduray WMUITUTUL oseIOAY 
CG 16 °° onzertodure, WNUIIxeU OsRIOAY 
0869 °° 0 + * gequracaqy 
96°0) aut ACs te eA cmenens 
CURL) oS eet ee oa a nit 
08’ 6L - - . . - . . . . . . . Joquisydag 
ST'08 . are . Sie dee age = Ae a Oh oe oh Ms : . - Ayne 
08:09 tie es Pt ae eri 
00 LL OOM aa Ce aia : “6 2 i a le . . ART 
CFL . . . . . . . . . . . . . . Judy 
OR FL Seen ee ao rs te cores 
corey gS meee a6, a eG, Ss . Th ee wee ee Areniqa,y 
00°89 . . . - . ae . . OP a or Avenue fe 
66 LG oS to ee Weary EOP 
LOT APE ae ete ae ares TOOT 
Vig MMe sete Sr ou spe) On 
CG. 7) Sean? ates oaeorses 
66° . . . . . . . . . . 5 : - . Aine 
CC" yh Nie RA aoe eee Oa aerate 
OLS . . Me te . ey 38 : 2) Ake . Fal ORO ACT 
9L Ci ae POE ea See: Re ee SE a Tae judy 
Se" Sot od Len 3 As ieee cee Pern 
9° . : . . . . . . . . . . Areniqa qT 
919 ats . . . . . ae a os Be , Arenue pe 
:HLNOJL 
uoIstArd 
sourg 


ee 


360 


Unitep Fruit ComMPAany 


"| ‘opioms £] 


STS‘ 


960°T 
OLFT 
S6L'T 


Lod 
OL8*S 
660°S 


OLS‘9 
P69'8S 


*8 
68901 


660° 
OsS‘O1 
LE9°S 
661 


TROL 
puviy 


g8 
OcP 
696 


LPO 
LOV'S 


6 
068 


196 
P88 
8VG 
rae 


edvovz 


‘aviqo oA jeurds jo aanqou.y ‘p ‘oinjrey yrvay :Aq pesnevo a19M UOISIATT YIOK MON 9} JO sdrysurvsjs prvoge syyeap oy]. 


Se) 
604 
L8& 


o0F 
9¢0°S 


ol 
Ors'T 


603 
CoS‘T 
65 
$1 


Benin 


rT 
rene 


891 
SAT 
O9T 


86 
OF8 
896 


66P 
VoS'S 


ol 
o96'T 


S61 
6¢8‘T 
L6G 
$1 


volo], 


6 
Or 


861 


o9l 
64 
66 


LP 
666 
666 


L88 
908°S 


L 
668 


916 
988 
196 
61 


SOATAT], 


v6 
PSP 
896 


TLL 
£00°S 


6 
868 


S66 
L88 
66 
$l 


Blow 
-xIS 


8g 
66¢ 
Vos 


106 
CF8S 


8 
688 


606 
88 
096 
rene 


ee 
Bus 


VO 


66 
LG 
O¢ 


9P 
O9F 
S61 


LOV 
126° 


9 
108‘T 


681 
CIs‘ 
986 
61 


8210} 
-std 


9 
ELE 


ok 
¢9 
69 


96 
1&6 
6¥I 


OV9 
6ES° 


& 
L88 


[06 
88 
8G 
rea 


uvd 


-8)01 


OL 
ost 


08 
81S 
681 


Og 
068 
866 


£88 
GL 


PI 
706 


066 
068 
096 
$1 


ortiz 
-I8D 


6 
&I 


LG 


19 
6L1 
orca § 


88 
898 
88P 


18s 
666° 


8I 
9FG'T 


L81 
98I‘T 
P96 
ol 


soivul 
“BIB 


syyeop jo Joquinn,, 
SOIPIOYNe UOTPeAsTUAUAT 


poe SUELO se peureyep suosied jo JoquinN 
SUOI}JVUIDDBA JO JaquINN 


. 


SUI0019}E}S UI S}USUI}¥9I} JO Jaquinu [B40], 

doYJO UI SJUOUI} VII} JO JoquINU [RO], 

peqver} syuorzyed jo Joquinu [eyo 7, 
:SUTDNASSV 


Sioyenb ul s}UeUT}veI} JO Jaquinu [RO], 

soo Ul SJUSUT}VII} JO JaquInuU [BIO T, 

pe}ved} syustzyed Jo Jaquinu [ejO], 
:SUAUOEVT SdIHS ANV ‘SMAND “SUMOWMIC 


pelievo siesuessed yoop Jo taquinNy 
* polio siosuessed uiqeo Jo JaquinN 
syiod [vordos ye poyofar suosied Jo raquinny 
App _sHO-SUIUBIS seyuvoydde peyeoter Jo taquinyy 
, UO-SUIUSIS,, a10J 
-3q uolyeurorexe eee UZAIS UsUIBIS JO JaqUuINN 
sodufoa [fe ‘sdor0qey sdiys jo zoquinu [exo J, 
sasevAOA [[@ ‘SMOJO UI JoquINuU [vO], 
sasevAOA |[® ‘Sia0qJo Jo Joquinu [e}O], 
a hae epeul sasvAOA Jo JoquinNy 


SdIHSNVALS UAONASSVd MYOA MAN 


GOIAGHS GWHONASSVd CNANWALVLIS TVYANAD 


361 


MepIcaL DEPARTMENT 


*[ ‘syuoumnaysut Sutosaid Jo Suryyno Aq sprormoy ‘] ‘ustjoyooye oynoev pue stpprvooAuL oIMOIYO 
‘[ ‘uIsI[oyooTe sAIsseoxa Aq poonpul ‘eanjrey yzvey :Aq posn¥d aJoM UOISIAI(, SUBIJIQ) MENT ey} Jo sdiysureeys prvoqge syzeep oY Ty 


& iF = sis 3 = - = iE [ re 5 a LS ee eee SUT Gep: JO toG UN. 
POL BT & g 6S v Ja He P 8 9 9 9 SoIPIOYINe UOTPVISIUIUTT pus sUTzUR 
-renb Aq pouteyap suosiod jo taquin Ny 
6SFT 961 69 961 901 GL 661 CT 961 OST yee! 961 L0G " *  SUOTPVUTOOVA JO JOQUIN AY 
669 69 91 69 66 08 OL 96 LG 6g 9¢ oll oS Bie eS Ne in eee SU GULO Pere 
ul _syaoUryHOr} jo Joquinu ][e}OT, 
860°. 91 &1 LOT 99 SSI 96 66 8L 09 68 96 691 AR 5 do 
UI S}JUDUT}VII} Jo JequinuU [vO], 
666 6FL 8 18 LY OIL 66 Ik oL LS oL 6LT 0&1 * poyeory syuaryed jo roquinu [840], 
> SUADNGASSV 
SOL 66 9¢ ro 91 06 LY L& L8 Lk IP 9L 6& oF gs Spek sae ae Mae “STOTT 
ul SyUOUL}EOE 0. toquing [210] 
OF9'L 98 609 80L LIg¢ S¥6 896 ove PPO LO9 696 GéL POL ; ~ s0u70 


UL sjUsUI}VeI} JO JoquInu [e}OT, 
6LSS 609 68S <S6h FLE OFS LES GCE 68S Shh 685 69F Bog ~° peyeorzsquorzed Jo Jequinu [vol 
:SUTUOAWT 
SdIHS GNV ‘SMaUD ‘SUMOMdC 


808s sh) 6 L466 686 Sse L 086 L86~ = «(OL L086 Ssh 19§ ~° polio siosuossed yoop Jo JoquinN 
POSSE SOSs SEB Of0T FLOL SHES SBS GseS 9B OIL SOLS FEES 616% idea siosuossed Tigao: jon rod ans! 
9 I ae Pe = = = = L - ¥ - - ripe tx? / gS jaOUs Teas 
SEh 1 peyelor suosiod Jo JaquinN 
801 L 61 ¥ kL 6 91 8 g ol EL 6 L " ABP ,,UO-SUTUSIS, 


‘squvordde poqootor jo yoquin N 
LOVOL 690'T Soh 6L $88 OFOL GLO FITT 064 FEL LEO'T 9IOT 800T ~ .,UO-sUIUSIS,, c10joq UOIyeUTUTEXS 


[uotcane ose: usuIeves JO JequInN 

120% =69FL LD Gol LL ye 9665 2 VL = 996 SS 606 O16), SP, eeosl 7 7 + + sasedoa 
][®@ ‘saeroqey] sdrys jo Jaquinu [RO], 
6ISOL 390'T OIG F8L- $88 9E0L O89 GOTT SLL OGL L90'L BIOL SLOT  sesedoa T[e ‘smosd Ul JoquInu [e}0], 
6066 8S 961 89 S46 9 81% 69 L496 863 6m 968 Leg  sasvdoa [Be ‘SiooWyO Jo Joquinu [BIO], 


L068 sl 61 icAje A Pl —- 8t Glare 8 bo me ere) ee 7 "7 + + * apeur sadvAoa jo Joquin 
12301 Bqlers FAL euvu = BaOvUT vurur euoly BIp omeu Ryn 03vz suuaiy Za1VB 
puviy -iIn}L -1iIns -B1IES -slieg -310H] -oddoy -sey -189 -ueqy 


SdIHSNVALS UAONASSVd SNVATYO MAN 


Unitep Fruit CoMPANY 


362 


“suOTyeZIURSIO pure sjusuTzIedep YITeey 9727S pue Ay p ; 
yyeoy-oyjqnd Aq Ay[wssearun pasn arw suoquinu Jey asoyT, “YO PU SSOUAP'S JO sasne,) Jo IST] [PUOTeUIOWUT,, oY} Woy VOY} ose pasn sioqunu WeYO V4 
“Sao 9I]} JO SIOGUAUI SuOMTE Sasvo FFT PUL ‘sIoFuossed oy} SUOUTE sosasTp [BATOUA Jo 
sasvo g puv ‘sraSuassed yop oy} Suouy wMoYyorsy Jo saseo g dOM ITO], -reak oy} SurmMp sdrysurvoys no prvoge sesvasip e[qeurjuerend Jo sesvo ou EROOUCS CLA F 
-s]UOUT}vat} JO JOqUINU dy} AOYS JOU Seop PUv ‘paywos] Saseo ATO SEATS 1qRI SIU, “ALON 


= 6699S. 009 V6 Lo6 61 LPS'T 666 6L0°S SBL 1. 660'Sa% 420. = eer eee 


a x a - 6 OST = or 966 ~=s«dL 68 S16 GL ee Mas eR ate ACC Te 
70S “SON SHBYD) sesvestp peugop-|[] 

. . . . . . . . . . (‘jour “C0 
01 COT ‘SON SHRYD) soesnvo [RUIOIXG 
a a 2 2 "tt + + (POT ON WeYD) 288 PIO 
‘SON Wey) Aouvyur ApIVe jo sosvasiq] 
2 cs a a 2 ae = = — - * + (66 ‘(ON HeyD) suoryeursoj[eyy 

ats | = 91 2 g =. 68 Ca Eey Gt; GOB LE Ai aetna 

‘CT 0} SGT ‘SON SWeYyD) WorzourOD 
-O] JO SUBZIO PUB SoTIOg OY} JO SosBasICT 


cs (cl) arc 80P ) 809 91 ro 69 ELL Cgl- SAI‘T 


= 96 = Sh 6 9¢ 6 Oel 9h 68P 6S SST (‘PUL “FST 07 TST “SON SUPYD) 
aNnssi} Ie[N][9o 10 ULYS oy} JO SosBasi(] 
pe a = ae = is: = eS -s o P we. . . . . . . . . . (‘Jour ‘OSL 04 
CHL ‘SON Sey) o7eys [esedsond oy, 
ic ea = g I v ; ST Sl ve 66 VE "+ (‘PUL ‘SFI 07 SBT ‘SON SNPYD) 


exoupe sy pue wojsds AreuLM 
-ojU9S oY} JO sesvasIp [voloueA-UON] 


x PIL = LG v Lh 4 Oot 69s 89hS = s9B kB "+ * (PpUr‘LeT 07-801 “SON 
s}Ivyy)) ui94sAs 9ATISOBIP 9} JO Sosvast(] 
a: 9¢ - 91 3 oF cy 18 Lh o6P OIL se ~~ * (PUL ‘LOT 01 L6 “SON SH¥YD) 
urajshs Aroyestdsol oY} jo sosvasi(] 
m =; ee 6 I ol = ol Li &6 ov 69 "> (‘Jour ‘96 07 L8 “SON SHBYD) 
uraysks A1OPB[NOIIO VY} jo sosvasiqd 
is 69 = ov 6 9F = 96 9¥ 006 60 S18 si ee CO 


‘SON SW) suas [Bloeds jo sues 
-10 pue uleysAs SNOAIOU BY} JO SOsvast(] 


= 6 = v & 9 = 61 61 SY 79 Sst . ~%s.CPUl‘69 01, Sh SON syey) 
oAOG® pephypul JOU SosSBosIp [e1eue*) 

* F = 8 6 LI I IP 66 Ctl 0S DLS hore ek Ul ey, ct Lane 

, syiey)) SosBosIp snorpoojul 10 ome puny 
‘duq ‘dwg -dury -dwy ‘dwy -durq -dwy -dwq *sstq M2ID “sstd MaID 
-uoN -uoN -uoN -uoN 
SF, eS oS __., ———“’ oH —__—_——" | oH —_——_—_,_ ——_—“—’ 

uo1s0g becom tsrer | suvaTIO MON yIOK MON wOIsSIAIG ‘O “N UWOTSTAIG “A “N 

AroUyey IIIIO IIIIBO IO sdyysures}s sdryqsures3sS 

aesng “peW 30g “pow 340d “pay 210g 

BIVAIY 


NOLSOD GNV SNVATHO MAN “THOA MAN LV 
SYAOLAO TVOIGAW LYOd Ad GNV SdIHSNVALS WHONASSVd GCUVOAV CALVAUL SUSVASIG JO NOILVOIMISSVTO 


MeEpDIcAL DEPARTMENT 363 
REPORT OF PORT MEDICAL OFFICERS AND SANITARY INSPECTOR 
MEDICAL AND SURGICAL CASES TREATED 
Medical Cases ; Surgical Cases Total 
No. of Cases 5 No. of Cases No. of No. of 
Port » Emp. Non-Emp. Treatments Emp. Non-Emp. Treatments Cases Treatments 
New York 290 1 OK 951 18 3,202 1,260 3,579 
New Orleans. . 353 10 450 574 14 1,841 951 2,291 
Boston { Long Wharf 192 _ 284 408 — 860 600 1,144 
Revere Refinery 290 - 15 2,402 - 3,678 2,692 3,693 
GRAND ToTAL . . 1,125 11 1,126 4,335 32) 9,581 5,503 10,707 
PuysicaL EXAMINATION OF PROSPECTIVE EMPLOYEES 
Total No. Total No. Per Cent 
Port Examined Rejected Rejected 
“New York . 863 187 21.67 
New Orleans . 523 74 14.15 
Boston 295 Q7 9.15 
Toran 1,681 288 17.13 
PuysicaL EXAMINATION OF MEMBERS OF CREWS 
Total No. Total No. Per Cent 
Port Examined Rejected Rejected 
New York . 13,268 268 2.02 
New Orleans 11,167 119 1.07 
Boston . 3,271 13 04 
TorTaL 27,706 400 1.44 
PuysicaL CauseEs FoR REJECTION OF MEMBERS OF CREWS 
New New New New 
York Orica Boston York Orleans Boston 
Miniaria, clinical oo 6. 67, 1 = Diseases of the Ta sys- 

_ Dysentery, amebic = _ 1 tenia. ae 5 = 
Varicella ade 1 é oa Pleurisy . . ioe? | Eies 1 = 
Acute pulmonary tuberculosis 1 — ~ Diseases of the teeth and gums ea 9 - 
Acutedisseminatedtuberculosis 1 ~ _ Other diseases of the buccal cav- 

Syphilis, primary . 1 17 = ity andvadnexa ss) 0 Se 1 _ 

_ Syphilis, secondary 1 a = Tonsilitis . BS So. eas = a 
Syphilis, tertiary Bas 1 = Arp pemescrtag yo 08) 70. ath 1 eT - = 
Syphilis, period not specified ak | = 1 HiGrnia es coe ity Sal Se 3, Layo aamnen ge!) 4 
Soft chancre . 28 12 1 Kidney removed. ae SS = 1 

~ Gonococcal infection except Non-venereal diseases of the 

that of the eye oradnexa . . 64 55 5 male genital organs ak: Q ~ 

3 e 
Benign tumor 3 5. 1 ~ = BGS re Se a Ren. Yon eee ear _ = 

; Chronic rheumatism - 1 _ = Scabies . M irasy ti: Lea gee 1 - ~ 
~ Anemia Q — - Dhobieateh-t 7-2) est te ee 1 - - 

; Trachoma 3 ] - Uleer of the skin ie 1 _ - 
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Other diseases of the eye or its 


adnexa . 
Diseases of thee ear 
Hemorrhoids . 


= DD 


New York 
New Orleans 
Boston . 


Other diseases of the skin and 
- adnexa . . 
- Other diseases ‘of the bones. or 
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EXPLANATORY NOTES 


A list of abbreviations as used in the following tables — with their meanings — is given 
herewith: : 


M.—Male 

F.—Female 

T.—White persons born in temperate zones 
O.—AIl persons other than “white persons born in temperate zones” 
Emp.—Employee 
Non-emp.—Non-Employee 
Pass.—Passenger 

O.— Office Calls 

V.—Visits 

N. Y.—New York 

N. O.—New Orleans 


Referring to the names of certain divisions which do not indicate the name of the 
country where located, the following explanation is given: Banes and Preston Divisions 
are located in Cuba; and the Tela Railroad Division and the Truxillo Railroad Company 
in Honduras. 


The chart numbers referred to in some of the tables are taken from the “International 
List of the Causes of Sickness and Death.’’ These chart numbers are used universally 
by public-health and city and state health departments and organizations. 


The term “Employees” includes all persons appearing on our pay-rolls, including 
laborers and others employed on a part-time or hourly basis. 


The term “Non-Employees’’ includes all persons formerly indicated by the classifica- 
tions “Members of Families of Employees” and “Other Non-Employees” — i. e., all 
persons not included in the term ‘‘Employees.”’ 


In the present Report it will be noted that a change has been made in the method of 
classifying persons dependent upon the Company for medical attention. In reports is- 
sued prior to 1924 the subdivisions were based upon races—white and colored. This 
classification has been discontinued in the present Report, and patients are separated 
into two groups — (1) White persons born in temperate zones, and (2) ‘Others’ — the 
latter including all individuals, irrespective of color or race, except white people with 
nativity in temperate zones. This method will make possible, for those interested, a 
determination of the effects of climatic conditions on people born in temperate zones and 
residing in a tropical climate. Of course, the separate groupings of “employees” and 
“non-employees,” male and female, have been continued. It may be stated that the 
1924, 1925 and 1926 Reports were compiled on the same basis as the present Report. 
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